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Technical Co-operation 


The paradise in which the buyer has lived 
for the last decade has dissolved into thin air 
and. now that he is meeting the seller on some- 
thing like level terms, the time seems opportune 
to induce real co-operation. In France, this 
subject has been dealt with very intelligently 
in a Paper which Mr. Guy Henon read before 
the Association Technique de Fonderie. First 
of all there should be some understanding as to 
the shape of the casting, in order to produce an 
object of pleasing appearance, yet devoid of 
undue complications brought about by abrupt 
sectional changes and complicated coring. 
Rejects, liable to be produced through strains, 
eracks and deformations, can often be mini- 
mised by early collaboration. The question of 
dimensional tolerances should be settled before 
manufacture is started, and cognisance should 
be taken of the system of moulding to be adopted 
for production. 

Machining allowance is also a question of the 
highest importance and is not one to be left to 
the fancy of the patternmaker. Whether it is 
preferable to core out or drill holes can often be 
the subject of a profitable conversation between 
buyer and seller. Spots for jigging enter the 
same category, as they can be located on unsuit- 
able surfaces. Another subject for discussion is 
the appearance of the skin of the casting, and in 
this connection Mr. Henon asserts—but only by 
reference to official specifications—that skin 
defects can be defined as to quality and quantity. 
As castings should be ‘“‘ certificated,”’ it is neces- 
sary that the various indications—date of cast, 
moulder’s mark and so on—should be placed in 
such a position that they will not be machined 
away. 


Attempts are being made. to impose composi- 
tional tolerances. Obviously, if the purchaser is 
paying for an alloyed iron, he has the right to 
insist that such special elements are present 
within the range specified, but the producer 
must guard against the imposition of fantastic 
tests of which he knows but little. This phase 
assumes special importance when related to such 
subjects as corrosion, acid and heat resistance. 
The producer of the castings must have full 
knowledge of the actual conditions to which the 
casting is to be submitted. 

Close technical co-operation of this character 
between producer and consumer is likely to 
result in the segregation of work into the shops 
best qualified to supply the goods; to ensure the 


- lowest economic price; to increase production by 


minimising rejects, and to add materially to 
technical efficiency of industry as a whole. There 
should be a polite refusai to quote for the supply 
of castings when the technical information is 
obviously inadequate, even though there is every 
appearance of a profitable order. Acceptance is 
a gamble and gambling is not business ! 


Automobile Development 


The joint discussion recently arranged by the 
Institution of Automobile Engineers was a model 
of its kind. Societies and institutions approach- 
ing a score in number took part in the very fine 
hall of the Royal Geographical Society. The 
various speakers observed the time limits im- 
posed with admirable restraint, and when the 
discussion is published in full, it should be of 
considerable value. It is interesting to note that 
the metals were very fully treated in a discus- 
sion which ranged over the whole field of re- 
search in relation to the motor vehicle? Steels 
were dealt with by Dr. T. Swinden for the Iron 
and Steel Industrial Research Council, and the 
non-ferrous metals and the cast irons by the 
respective directors of the Non-Ferrous and Cast 
Iron Research Associations. Automobile foun- 
dries are rightly regarded as being among the 
most progressive in the country. They have 
evolved new features for themselves, and have 
shown a praiseworthy energy in applying de- 
velopments from other sources where they were 
likely to be of service in automobile practice. 
Another discussion is to take place on March 23 
on a Paper by Dr. Gough and Mr. Pollard, of 
the National Physical Laboratory, relating to 
tests on materials for cast crankshafts. This 
forms one of the most striking of the automo- 
bile developments of the past few years, and it 
is no exaggeration to say that at one time the 
use of cast-iron crankshafts, and even such parts 
as camshafts and brake drums, would have been 
regarded as impossible. To-day their use is a 
commonplace, they amply justifying themselves, 
and we are rapidly approaching the point when 
the cast iron metallurgist is able to suggest a 
suitable composition, treatment and method of 
manufacture for any type of service with some- 
thing like certainty as to results. This result 
arises from individual enterprise and research 
combined with co-operative research from both 
the manufacturing and using interests concerned, 
and is one on which the whole industry may be 
congratulated. 
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Co-operation Between Metal- 
lurgical Institutes 


The Councils of the Iron and Steel Institute 
and of the Institute of Metals announce that, as 
from January 1, 1937, a scheme of co-operation 
has been effected between the two Institutes. As 
a first step in this co-operation members of each 
Institute can become members of the other with- 
out formality other than written application. 
Such members (1.e., those already belonging to 
both Institutes) will pay a combined annual sub- 
scription of £5 5s. The amount of the sub- 
scriptions previously due has been £3 3s. per 
annum to each Institute. This provision will 
apply in the case of the Iron and Steel Institute 
to subscriptions payable for the year beginning 
January 1, 1937, and in the case of the Institute 
of Metals to subscriptions for the year beginning 
July 1, 1937. A communication will be sent to 
present members of both Institutes in due 
course. 

Eligible candidates applying for membership 
of either Institute can simultaneously apply for 
membership of the other and in these cases a 
combined entrance fee of £2 2s. will be payable, 
this provision also applying to an application for 
membership of one Institute made within twelve 


months of an application for membership of the ° 


other. Thus it becomes possible to join both 
Institutes for a single payment of £7 7s. instead 
of £10 10s. as heretofore. 


Arrangements have also been made whereby 
present Associates of the [ron and Steel Insti- 
tute, present Student Members of the Institute 
of Metals, and new applicants for membership 
shall be eligible as Associates of the Iron and 
Steel Institute and as Student Members of the 
Institute of Metals up to the age of 26, on pay- 
ment of a joint annual subscription of £2 2s. ; 
between the ages of 26 and 30 such persons will 
be eligible as Associates of the lron and Steel 
Institute (annual subscription £1 Ils., no en- 
trance fee) and as Members of the Institute of 
Metals (reduced annual subscription £2 12s. 6d., 
reduced entrance fee £1 l1s.). No transfer fee 
will be due on taking up full membership of 
either Institute after admission to the associate 
or student classes. No present member will be 
entitled to revert to the classes of associate or 
student. This scheme for reduced subscriptions 
is the first step in a more extensive plan of 
co-operation that is receiving the attention of 
the two Councils. Except by special arrange- 
ment, those availing themselves of these pro- 
visions will be required to pay their joint sub- 
scriptions by bankers’ order. Each Institute 
retains the right to refuse membership without 
stating any reason. 

The present scheme of co-operation follows one 
recently completed by the two Institutes with 
the American Institute of Mining and Metal- 
lurgical Engineers whereby members, associates 
and student members of the British Institutes 
may, if under the age of 33, become Junior 
Foreign Affiliates of the American Institute of 
Mining and Metallurgical Engineers on specially 
favourable terms, the arrangement being reci- 
procal in the case of members of the American 
Society. 

Those wishing to avail themselves of these pro- 
visions or desiring further information are 
requested to communicate either with the secre- 
tary of the Iron and Steel Institute, 28, Victoria 
Street, Westminster, S.W.1, or with the secre- 
tary of the Institute of Metals, 36, Victoria 
Street, Westminster, S.W.1. 


—— 


Tre Gpynia-America Line, Limitrep, of Warsaw, 
has placed an order for a twin-screw passenger ship 
of approximately 11,500 tons with Swan, Hunter & 
Wigham Richardson, Limited, Wallsend-on-Tyne. 
The vessel, to be built at the firm’s Neptune Yard, 
Walker, will have Diesel engines, with electrical 
auxiliaries. 
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Notes from the Branches 


The Wales and Monmouth Branch.—At New- 
port recently the Branch discussed non-ferrous 
metals, including the Non-Ferrous Sub-Committee’s 
Report. Mr. C. A. Howe was the speaker, and 
his remarks were illustrated with lantern slides. 
In the discussion which followed, Mr. SourHcott 
said that all foundrymen knew the difficulties 
test-bars presented, and it was very disappoint- 
ing to get a casting rejected because its analy- 
sis was not accurate. Annealing had proved 
beneficial where gunmetal was concerned, as it 
added to tensile strength and assisted elonga- 
tion. In 90 per cent. of the cases, test-bars cast 
individually would have better physical proper- 
ties than if cast on the casting. The Technical 
Committee had laid down a set of rules for 
casting test-bars, as two foundries rarely cast 
test-bars in the same manner. The Committee 
recommended that there should be a runner and 
riser on a test-bar, and where two test-bars were 
cast in the same box, one should have a riser 
and one should be without, but both should have 
the same size runner. Tests had proved that 
those without a riser had given better results, 
such as a tensile test of 20 tons per sq. in., with 
an elongation of 45 per cent., whereas the bar 
cast with a riser had shown a tensile strength 
of 16.4 tons per sq. in., with a 26 per cent. 
elongation. Therefore it seemed that risers on 
test-bars were not really beneficial. When test- 
bars were cast-on, they were bound to be weaker, 
but if the bar were left free to move, no undue 
strain would be set up. The number of gun- 
metals and alloys used in brass foundries should 
be kept down to a reasonable number, and stan- 
dardisation was all to the good. When test-bars 
were cast as suggested and the surface was re- 
moved, the microscope would show minute frac- 
tures. The riser at the end of a bar held the bar 
so that contraction did not take place evenly. 
Test-bars cast without ‘risers did not show these 
cracks, and he would therefore ask the Technical 
Committee to consider the question of discard- 
ing risers. If anything was necessary, a small 
‘* popper ’’ should be used. If a test-bar was to 
prove the worth of the metal, it was better to 
cast in dry rather than in green sand. It would 
also be found that when three test-bars were run 
into the same box, the middle one would give 
the best results. This was accounted for by the 
rate of cooling. 

Replying to questions from Mr. E. J. Ketty, 
Mr. Howr said he did not advocate risers, and 
that he also used internal chills, but with com- 
plex alloys there were no irrevocable rules. He 
had found china clay a valuable dressing. 

Mr. W. WitiaMs asked (1) which was the 
best furnace for melting 1 ton of metal per day; 
(2) was not the casting of sleeves horizontally 
rather unusual, and (3) what kind of pyrometer 
was recommended. 


Mr. Howe said that a small oil-fired reverbera- 
tory furnace with a high pressure burner would 
melt 30 cwts. at a time, and one could get two 
heats in an afternoon. The immersion type of 
pyrometer was recommended, and, with regard 
to the horizontal casting of sleeves, he would re- 
fer members to the February 25 issue of THE 
FounpRyY TRADE JOURNAL. 

Mr. W. WittiaMs thought it best to cast with 
the metal spinning rather than to use a spin- 
ning mould, and Mr. Howe said that he had 
seen fractures of castings cast on a spinning 
wheel which had shown a fine close grain. 


Sheffield Branch.—Mr. Winterton, President 
of the Institute, visited the meeting held on 
March 4. 

Mr. J. Roxsureu (Branch-President) extended 
a welcome to Mr. Winterton, and observed that 
he had decided to visit every Branch of the In- 
stitute during his year of office. 

(Concluded on page 212.) 
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Copper Market Runs Wild 


By 


Wholly unexpected events have occurred in 
copper this year, not the least of them being the 
rise in value of £10 during the course of a week- 
end, followed by a setback which has left things 
in a confusion calculated to baffle the judgment 
of the most experienced observers. The high 
point touched in electro was £78, with standard 
closing at £70 three months after being sold at 
£74 during the course of one of the most excit- 
ing sessions ever seen on the London Metal Ex- 
change. Just what lay behind this tremendous 
appreciation is not easy to say; it would appear 
that there was a huge volume of buying in the 
market from both speculators and genuine trade 
interests. Sellers, in the face of this unprece- 
dented demand—the turnover that day was 
10,000 tons—-showed themselves to be decidedly 
reluctant, and the uprush of values was the 
natural sequence. The rise took America very 
much by surprise, and producers there did their 
utmost to hold the cent quotation in check and 
to avoid what they thought would be an unneces- 
sary fluctuation in the price. Nominally the 
domestic price remained at 15 cents, but actuall; 
some business was put through on the basis of 
the 16 cent level. 

Factors which have all made for optimism in 
copper are the excellence of ordinary commercial 
demand, the announcement by the Government 
of the huge defence loan leading to the accumu- 
lation of raw materials, especially metals, and 
the scarcity of early electro which has led to a 
good deal of buying in the standard market by 
Continental manufacturers. In view of unre- 
stricted production it may seem strange to talk 
of a shortage, but it must be remembered that to 
increase output takes time, and the January 
figures actually showed a big fall in the stocks of 
refined copper, which is, after all, what mainly 
interests the trade as a whole. Moreover, con- 
sumption is still expanding, and users, who have 
for a tong time past been working on a hand-to- 
mouth basis, are now striving to replenish their 
stocks. All things considered, therefore, it is 
not surprising that the course of copper prices 
should have been sharply upwards, culminating 
in a spectacular rally which suggested that those 
who talked copper to 18 cents were not far 
wrong. In America, as already mentioned, the 
producers have cone their best to put a brake on 
the upward movement, but in spite of labour 
troubles in various directions, the prospects for 
trade and industry in the United States are 
excellent and it may not be easy to prevent 
prices from going higher eventually. 

The copper market has, since these events, 
developed a rather reactionary tendency at 
times, but the situation still contains distinct 
possibilities. Many buyers would be glad enough 
to purchase electro at around £70. Because the 
market boils over it does not follow that all the 
steam has gone out of the rise! Bear covering 
will be seen on any setback and there are im- 
portant interests still figuring as big buyers of 
copper. Accurate forecasting of events in copper 
is impossible at the moment, for with the market 
pulled as it were two ways at once, wide fluctua- 
tions in the quotation are inevitable, and 
stability, so sadly needed, is a long way off. 
Buyers would prebably be well advised to act 
cautiously, but buying in the troughs can 
hardly hurt, for we have said goodbye to star- 
vation prices for the present and a relatively 
high level is likely to obtain. 


A CONFERENCE DEVOTED to the presentation of dis- 
cussions dealing with problems of design of cast 
ings and certain casting production methods is being 
held on April 9 and 10 at the Massachusetts Insti- 
tute of Technology, Cambridge, Mass., under th: 
auspices of the New England Foundrymen’s Asso 
ciation, the American Foundrymen’s Association and 
the Massachusetts Institute of Technology. 
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Foundry Mechanisation: 


By A. S. 


Introduction 


Previous Paperst given by the author on the 
subject of mechanisation have dealt with the 
component parts of complete continuous casting 
plants, and also have described the entire plants. 
Year by year, and even month by month, parts 
or sections of the plants are being improved 
and consequently in the present Paper it is pro- 
posed only to deal with recent improvements, 
and mainly to discuss the advantages and dis- 
advantages of the principles of mechanisation, 
and the general application of these principles 
te the foundry. 


Scope of Mechanisation 


Mr. L. J. Tibbenham, speaking at Lough- 
borough in October, 1935, asked the question 
mechanisation worth while?’’ personal 
reply to this question would be very definitely 
in the affirmative. The excellent Paper given 
by Mr. Tibbenham seemed to assume that only 
those foundries called upon to produce large 
quantities of repetition castings could possibly 
visualise, or even contemplate, mechanisation, 
and several speakers during the discussion 
seemed to arrive at the same conclusion. An 
adequate reply to all these gentlemen would be, 
in the first place, to ask them another question, 
‘“ What do they understand by mechanisation ?”’ 
Do they refer to complete continuous casting 
plants as mechanisation, or will they agree that 
mechanisation covers any operation made by 
mechanical means which was hitherto made by 
hand? For instance, if a founder puts in a 
moulding machine to make a casting hitherto 
moulded by hand, he has obviously started mech- 
anising. His next step would be to feed that 
machine with a sand conveyor and hopper in- 
stead of using a shovel, and then if output and 
demands warranted it, he might go a step fur- 
ther and fit mould conveyors round that machine, 
and finally arrive at what is currently under- 
stood to be continuous casting methods, 
The fact nevertheless remains, that from the day 
he put the first machine in, he definitely adopted 
mechanisation. 

On the other hand, the jobbing foundry, in- 
stead of using wheel-barrows or shovelling sand 
out of a sand mill and carrying the sand across 
to a disintegrator, might install a semi- or com- 
pletely-automatic sand plant whereby the new 
and old sand and coal-dust would be automati- 
cally fed into the plant, and also automatically 
be conditioned and placed into tilting bucket 
ready for transportation by crane or other 
methods to the various moulding stations. Such 
a foundry might go further and transport this 
sand; by conveyor ‘to definite points in the 
foundry, to be drawn upon as required by the 
moulders. Another foundry might put in roller 
or gravity conveyors round moulding machines, 
to save carrying moulds to the floor or to return 
empty boxes to the machines. All these cases 
can, and should, be classed as mechanisation, and 
thus, when Mr. Tibbenham asked for a reply 
to his question ‘‘ Is mechanisation worth while ?”’ 
a reasonable reply would be it is not only worth 
while, but is imperative to each and every 
foundry to-day if it is to keep abreast with the 
times and with competition. 

It is, however, essential that founders should 
examine this question and see not only what is 
necessary for their particular case, but also how 
far they can possibly proceed with mechanisation 
in order to compete with their progressive neigh- 


* A Paper read b fore the Falkirk Section of the Institute of 
British Foundrym-n, Mr. N. A. Erskine presiding. 

+ “Foundry Mechanisation,””’ FouNDRY TRADE JOURNAL, Jan- 
uary 4, 1934, p. 7. ‘* Future of British Foundries with Special 
Reference to Continuous Casting,” FoUNDRY TRADE JOURNAL, 
January 16, 1980, p. 45. 
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bours, not only in this country but abroad. 
Visiting a large number of foundries every year, 
the author has been amazed to encounter in 
these enlightened days, the rubbish, patterns, 
boxes and the like, which are allowed to lie 
about the foundry floor. There is no need for 
this untidiness, and it is to be remarked that 
the foundry manager who insists on a maximum 
of cleanliness and order generally produces the 
best castings at the most competitive price. 


Service by Manufacturers of Plant 

Before discussing the various items to be con- 
trolled in the lay-out of mechanised plants, it 
seems germane to comment on the fact that 
several speakers claimed during the discussion 
on Mr. Tibbenham’s Paper, that a manufacturer 
of these plants should not be expected to service 
such a plant. In fact, what they meant was 
that the manufacturer should be prepared to 
make the plant and possibly erect it, or again 
possibly not, but that the foundryman in charge 
ought to have enough experience to start the 
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almost impossible to understand how those 
speakers at Loughborough expected the average 
foundry manager or foreman to have acquired 
special knowledge of this description. If they 
do not possess this knowledge, how can they be 
expected to acquire it? As a result of this it is 
thought the statements of several speakers to 
the effect that the purchasers of the plant should 
be responsible for starting and operating the 
plant, a very strange idea. There are very few 
men in the whole of Europe, or in America, who 
have the necessary specialised knowledge to start 
up these plants in a correct and efficient manner, 
and what is more important, to be able to 
stand by the plant for a month or so after it 
has started and overcome “‘ teething ’’ troubles. 
To do this it is necessary to have a highly-skilled 
foundryman used to all branches of the industry, 
such as stove-plates, automobile castings, general 
engineering castings, railway requirements, and 
many other branches. He also needs to be a 
high-grade mechanic with a specialised know- 
ledge of foundry-plant details. This combination 
in one man of a skilled engineer and foundry- 
man is very rare, and if an attempt is made 
to put two men—one an engineer and the other 
a foundryman—to start up such a plant, there 
are generally differences of opinion, and this cer- 
tainly is liable to cause trouble. Despite the 


Fic. 1.—View or tHE St. Rottox Founpry or tHe L.M.S. Ramway Company. 


plant and to keep it working. Yet, where are 
foundrymen supposed to have accumulated such 
knowledge ? 

It takes many years of experience to learn how 
to service a plant, that is: (1) to be able to 
stand by and see that pattern-plates and boxes 
are correct, that the moulding machines are 
operating to full production and are producing 
castings with the minimum of variation and 
scrap; (2) to be able to know how to stop any 
trickles of sand off overhead belts and how to 
arrange belts to feed sand in the desired direc- 
tions, etc.; (3) to know how to control moisture 
content in the sand and to supervise the milling 
and disintegrating of it; (4) to see that the 
knock-out grid is operating correctly and that 
the new sand and coal-dust additions are being 
correctly and regularly made, and (5) to 
see the mould conveyor is operating at the correct 
speed, in relation to the output being obtained. 

One could continue for a long time to describe 
the service which is so essential to the satisfac- 
tory working of a mechanised plant, but it is 


assertions made at Loughborough, it is still main- 
tained that it is definitely the duty of the 
designer and manufacturer of the plant to in- 
stall it and start it up, and moreover, service the 
plant and be ready to go to the aid of the clients 
at any time during the lifetime of the plant. 
If the author were a foundry owner purchasing 
one of these plants, with the knowledge of the 
many difficulties which are all very simple to 
overcome providing one has the knowledge and 
experience, he would certainly not install a 
plant unless the designers (a) guaranteed that 
the plant would function correctly and efficiently, 
(b) would supply, erect and be responsible for 
all details of the plant, whether they had made 
it all themselves or whether they had purchased 
certain parts outside, (c) were prepared to start 
up and stand by for a definite period after 
starting up the plant (this period would vary 
according to the size and importance of the 
plant), (d) agreed to send an expert serviceman 
to go over any part or the whole of the plant 
whenever called for by the clients. Obviously, 
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these things cost money and would have to be 
paid for by the foundry, but a wide experience 
dictates that such a system saves the foundry 
not only money directly, but much worry and loss 
of production, and moreover, the plant is kept 
up to date by such service. 


Quality of Plant 
The next important point to be considered 
is quality. It is generally appreciated that 
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as ball-bearings should be carefully inquired into, 
as these can very often be either precision- 
ground ball-bearings such as are supplied by 
some of the best-known makers, or cheap stamped 
ball-bearings, not ground, and generally im- 
ported from abroad, into which the sand and 
dust will certainly make its way and cause end- 
less trouble. 

The design of elevators should also be care- 
fully considered. The best type for handling 
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quality is ali important, but on the other hand, 
purchasers are frequently inclined to look too 
keenly at the price instead of carefully studying 
the specifications. The old saying of “ penny 
wise and pound foolish ’’ is doubly true in rela- 
tion to the quality of foundry plant because of 
the adverse conditions under which it has to 


sand is the belt and bucket type, with a cage 
pulley at the bottom. Further, special precau- 
tions should be taken to eliminate any possibility 
of the sand building up in the boot of the 
elevator and causing a dragging or dredging 
action on the buckets, which may have very 
serious consequences. All sections of steel should 


Fie. 4.—INcCLINED CoNveyor AND DistTRIBUTION Be.t Ovex 
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operate. The specification should be complete in 
all details and the purchaser should be very 
careful to check over the specifications which he 
may receive so as not to fall into the rather 
common fault of buying the cheapest. In 
foundry plant particularly, the cheapest is very 
often the dearest in the long run. Such items 
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Scope of Mechanisation 

The author has already discussed the various 
limitations to mechanisation, and in order to 
demonstrate the examples considered, he wrote to 
Mr. W. A. Stanier, chief mechanical engineer 
of the London Midland & Scottish Railway Com- 
pany, to ask his permission to refer in this Paper 
to some of the installations in his various foun- 
dries, as it was considered that they are very 
good examples of how mechanisation can be 
installed progressively. Mr. Stanier kindly 
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granted permission for reference to’ be made to 
his plants and also supplied photographs of the 
plant erected at the St. Rollox Works, Glasgow, 
as well as photographs of the sand plant erected 
in both the steel and iron foundries at Crewe. 
These are embodied in the illustrations accom- 
panying this Paper. 

Fig. 1 shows a general view of the St. Rollox 


be gone carefully over and care should be taken 
to see that a sufficient margin of safety has been 
allowed. The quality of belts to be used should 
be very carefully examined, and finally, the sand 
mill and disintegrator and other specialised 
machinery should be studied to be sure that the 
correct type is supplied for the work to be done. 


Fig. 5.—Tor or ELevators, with MaGNetTIc SEPARATOR AND Top OF 
Marn Storace Hopper at tHe St. Roititox Founpry. 


Works (Glasgow), from which it will be seen that 
this plant is primarily a plant designed to con- 
dition the sand and transport it to the individual 
hoppers over each machine, so that it can be fed 
automatically into the boxes on the machines. 
One quality of sand is used throughout, and all 
sand is passed through the plant and no separate 
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facing sand is used. Moreover, a supply tank to 
take surplus sand is installed for hand-moulders’ 
use. 

The knock-out side of this plant is shown in 
lig. 2. The moulds are taken from the machine 
and placed on the floor and although no mould 
conveyor has as yet been installed, space is left 
available, and there is no doubt that one will be 
installed eventually. The moulds are poured in 
the position shown, and then, after solidifica- 
tion, the present system is to knock them out 
over the grids which are superimposed over an 
underground belt running along the entire 
length behind the machines up to the boot of the 
elevator. When the mould conveyor is eventu- 
ally installed, the moulds will be poured at one 
definite point, and they will also be knocked out 
at one point. It is obvious that there are many 
advantages to be gained by adopting the mould 
conveyor system, but Mr. Stanier preferred to 
proceed slowly, and without doubt the results, 
hoth as regards quality of casting and increased 
production, have amply justified the plant up to 


FOUNDRY TRADE JOURNAL 


the grids provided. The belt under these grids 
conveys the sand to the boot of the first elevator, 
which lifts the sand and passes it on to a hori- 
zontal belt at the end of which is situated a 
magnetic pulley. This extracts the metal in- 
clusions from the sand which is then fed on to 
a lower belt fitted with staggered ploughs to 
feed the sand into the main storage hopper. 
The staggered ploughs distribute the sand evenly 
into the hopper, at the bottom of which is 
another endless belt extracting the sand in pre- 
determined quantities from the main storage 
hopper. On to this belt is fed a new supply 
of sand and coal-dust, so that the old sand 
and the new sand and coal-dust are fed into the 
boot of the second elevator. This elevator lifts 
the sand and passes it through the riddle to 
extract non-metallic foreign substances, and 
from the riddle it falls into the smaller storage 
hopper irom which the sand is extracted by a 
further endless belt. The sand is then fed into 
the continuously-operated sand mill, which has 
a capacity of 15 tons of sand per hour. The mill 
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the present. Further advantage will be gained 
later when the mould conveyor is installed. 

The sand mill used for this plant is a 15 tons 
per hr. continuously-operating one and is shown 
in Fig. 3. It has frequently been described in 
various Papers by other writers as well as by 
the present author, and it is not proposed to 
recapitulate the details. Fig. 4 shows the in- 
clined belt conveyor; it is a view showing sand 
feeding on the overhead belt situated over the 
top of the individual hoppers feeding the mould- 
ing machines. These long inclined belts are 
greatly to be recommended where space is avail- 
able. The elevator has various disadvantages 
and should be eliminated wherever possible but, 
of course, the sand can only be taken up a 
certain inclination, and consequently where space 
is not available elevators have to be resorted to. 

Fig. 5 shows the top of the elevators together 
with the magnetic separator and top of the main 
storage hopper at the St. Rollox Works. This 
illustration is interesting because of the special 
feed over the top of the magnetic pulley and the 
top of the two elevators, the second of which 
is feeding into the screen, and from the screen 
into the main storage hopper. 


Sequence of Operations 
The moulds are made on the machines and 
after casting and solidifying are knocked out on 


AT CREWE. 


is set automatically to mill the sand the requi- 
site amount, after which it is discharged through 
the centre of the mill on to a revolving plate, 
to be ploughed off and then fed on to the beot 
of the third elevator which lifts the sand and 
passes it through the disintegrator. This 
machine makes the sand silky and fluffy and 
puts it into good condition for moulding. When 
through the disintegrator the sand falls on to 
the long inclined belt and from this it is 
ploughed into the individual hoppers situated 
over each moulding machine. At the end of this 
belt is fitted a small storage hopper to take 
the excess sand which is utilised by the hand- 
moulders in the shop. It will thus be seen that 
this plant is not completely mechanised for there 
is no mould conveyor; there is, however, space 
for such a mould conveyor to be fitted at a 
later date if conditions warrant. Thus, in this 
plant there is another phase of mechanisation. 


Operations at the Crewe Foundry 

Fig. 6 shows a_ small mechanised plant 
erected at the foundries of the L.M.S. Railway, 
Crewe. At this works the moulds are knocked 
out over the knock-out grid under which is 
situated an endless belt running underneath a 
hopper. Approximately half way along this 
belt a cross-belt feeds new sand and coal-dust 
on to the old sand coming from the grid men- 
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tioned previously; the new sand and coal-dust 
and old sand continue along this belt and the 
mixture is fed into the boot of the first elevator, 
which lifts the sand to the top of the installa- 
tion and feeds it on to a small cross-belt, the 
top-pulley of which is magnetised in order to 
remove any metallic inclusions. The sand con- 
tinuing its journey passes through a rotary sieve 
which removes any foreign matter, and is fed 
into the 10-ton storage hopper. Underneath this 
hopper is situated a rotary distributor disc with 
a movable plough, and this ploughs the sand off 
into the continuously operating sand mill, and 
from the sand mill it is fed down a shute into 
the boot of the second elevator. This elevator 
then lifts the sand to the top of the installa- 
tion again and passes the sand through a dis- 
integrator into a storage hopper from whence 
it is taken away by buckets or bins brought up 
by a crane and is distributed to the moulders. 
It will be seen, therefore, from this explanation 
that the plant is a semi-mechanised unit. It 
does not distribute the sand after reconditioning 
to any definite moulding point, neither does it 
feed the sand to moulding machines; moreover, 
it has no mould conveyor and consequently the 
plant can be termed a partly-mechanised foundry 
unit or it can be termed a completely mechanised 
sand preparation or re-conditioning plant. The 
main point, however, is that which goes to prove 
that all foundries without exception, can put a 


certain amount of mechanisation into their 
shops. (To be concluded.) 


Book Review 


Steel Physical Properties Atlas. By Charles New- 
man Dawe. Published by the American 
Society for Metals, 70/6, Euclid Avenue, 
Cleveland, Ohio, U.S.A. 

The Atlas contains data on the mechanical 
properties of a wide variety of low alloy con- 
tent and carbon steels, to standard American 
specifications, together with an isolated example 
of an austenitic stainless steel. The data are 
presented by means of a combination of graphs 
and tables, intended to enable the reader to see 
at a glance the physical properties of a particu- 
lar steel after varying heat-treatments. 

From the point of view of English readers, it 
is unfortunate that the tensile data are pre- 
sented in lbs. per sq. in. and the temperatures 
in degrees Fahrenheit. In many cases the mis- 
take has been made of trying to include too 
much data on one graph. A bad example is to 
be found on page 58, which gives the proper- 
ties of chromium-nickel-molybdenum steels. The 
results, which are presented graphically, do not 
represent progressive changes in either composi- 
tion or heat-treatment. This appears to defeat 
the whole object of graphs. The information 
would be easier to use if it were tabulated. 

One curious error occurs in the data concern- 
ing nickel case-hardening steels. As is well 
known, such steels give satisfactory properties 
after single quenching from a temperature suffi- 
ciently high to harden the case, omitting the 
higher temperature treatment to refine the core. 
This process has been reversed by the author, 
and the properties are given for material after 
a single re-heating and quenching from the high 
temperature suitable for refining the core. 

The author has been singularly unfortunate in 
his choice of a representative austenitic stain- 
less steel of the 18/8 class. The steel he has 
chosen contains 0.056 per cent. carbon, a figure 
which cannot normally be obtained in ordinary 
commercial practice. The reviewers are also 
unable to understand why he has included data 
for this steel after water quenching from a tem- 
perature over 1,300 deg. C., a treatment which 
it is difficult to imagine could be used in ordi- 
nary practice. 

It is thought that the book in its present form 
will not make any great appeal to English metal- 
lurgists E. W. C. and N. L. E. 
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Apprentices 


ANNUAL DINNER AT LOUGHBOROUGH 


The annual Branch dinner of the East Mid- 
lands Branch of the Institute of British 
Foundrymen was held at the King’s Head Hotel, 
Loughborough, on February 27, under the chair- 
manship of the Branch-President, Mr. H. 
Bunting. The guests included His Worship the 
Mayor of Loughborough, Mr. H. Winterton 
‘(President of the Institute), Prof. H. Wortley 
(Principal, Nottingham University College), Dr. 
H. Schofield (Principal, Loughborough College), 
Mr. V. C. Faulkner (Editor of THe Founpry 
TrapeE JourNnat and Past-President of the Insti- 
tute), Mr. E. J. Fox (managing director, Stan- 
ton Ironworks Company), Mr. V. Jobson (manag- 
ing director, Qualeast, Limited), Mr. S. H. 
Russell (Past-President of the Institute), and 
Mr. T. Makemson (general secretary of the In- 
stitute). The Branch-President was supported 
by nine Past-Presidents of the Branch. Mr. 
R. L. Black was toast-master. 

The loyal toast having been honoured, Pror. 
H. WortLey submitted the toast of the Insti- 
tute of British Foundrymen, with which he 
coupled the name of its President, Mr. H. 
Winterton. He admitted that he had a very 
limited knowledge of the industry which the 
Institute served, and his knowledge and experi- 
ences of the foundry were very hazy from a 
period of over forty years ago. Two outstand- 
ing recollections which he had of the foundry in 
those days were the poor conditions and the dirt, 
and he congratulated the Institute on the very 
large part it had played to bring this most im- 
portant trade to its present high position in the 
scientifically controlled section of industry. He 
supposed he was placed in the position he occu- 
pied that night because Mr. Bunting was his 
colleague, and he complimented the industry and 
efficiency of Mr. Bunting in his training of the 
young foundrymen at the evening classes con- 
nected with the Nottingham University College. 

Mr. H. Winterton, responding, thanked Prof. 
Wortley for the interest he had shown in the 
Institute’s work. Prof. Wortley, he said, assisted 
the East Midlands Branch by allowing free use 
of the Nottingham College for some of the 
Branch meetings, a privilege which was also 
freely given by the Loughborough College, the 
College of Technology at Leicester, and the Tech- 
nical College, Derby. The Institute was very 
pleased to receive such sympathetic assistance 
from all the colleges in the area. He wished to 
refer to the activities of the East Midlands 
Branch, and in particular to the work of the 
Branch-President, Mr. Bunting, who they had 
known for, he believed, over 20 years as the 
honorary Branch-Secretary. It was fitting, he 
said, that at the conclusion of so long a period 
as secretary, the Branch should honour him by 
placing him in the position that he held that 
evening. He also referred to other members of 
the Branch who had given stalwart service to 
the Institute over many years. Mr. Winterton 
spoke of the many activities of the Institute and 
its Branches, and he said that a new Branch 
had been formed in South Africa, which he 
‘thought would take a very important part in 
the Institute’s work. He was also glad to say 
that the Lincoln Section of the East Midlands 
Rranch was now progressing favourably. Refer- 
ring to the proposed furtherance of the Insti- 
tute’s activities, he said that the Board of 
Development had asked a member of the East 
Midlands Branch, Mr. S. H. Russell, to be its 
permanent chairman. 


East Midiands Branch 
Proposing the toast of the East Midlands 
Branch, Dr. H. Scuorierp said that no duty 
could be more pleasing than the one he had to 
perform. He had known the Institute, and the 


East Midlands Branch in particular, for many 
years, and as an educationist he wished to 
emphasise the value and importance of the Insti- 
tute’s activities. Mr. Winterton had offered 
thanks for the use of the colleges for meetings, 
but he felt that it was the colleges which should 
be thankful that the meetings were held there, 
as he believed that there was no better way of 
advancement than by the meeting of the indus- 
trial and the educational sides of industry. In 
his own particular college, and he believed he 
was voicing the opinion of educationists as a 
whole, they welcomed the opportunity of getting 
the industrial executives into the colleges, and 
he would say that if the persons in the different 
trades would indicate what they required the 
colleges would be glad to give them more accom- 
modation than they had at present. He was 
willing and anxious to commence classes in the 
colleges for any particular craft, and he would 
welcome the assistance of the industrialists to 
tell him how the classes should be formed. On 
the other hand, he was sure that the experience 
of the educationist would be valuable to the 
industrialist to indicate methods of application 
of the training. He would like to see more and 
more apprentices attending day classes, either for 
a whole day or, say, two half-days a week, in 
addition to the evening classes. He was glad 
that at the Loughborough College, although the 
district was not largely populated, they had at 
present 35 evening class students for foundry- 
work and patternmaking, under the instruction 
of Mr. C. Sherriff, a member of the East Mid- 
lands Branch. The Branch-President, Mr. 
Bunting, was the first instructor of foundry- 
work at the Loughborough College, and he had 
great admiration of his knowledge and his sym- 
pathy to the student. Mr. Bunting was still 
connected with the training of students and was 
now the examiner for the foundry classes held 
at the College. He thought that the students 
were fortunate to have a man of Mr. Bunting’s 
calibre as their examiner. The toast was enthu- 
siastically received with musical honours. 

Mr. H. Bunting, in reply, said he regarded 
Dr. Schofield as one of the best friends of the 
East Midlands Branch, and he knew him as a 
gentleman who was always ready to assist in the 
training of the future foundryman. The Branch 
was proud of its associations with Loughborough 
College, which he claimed to be amongst the 
leading colleges for training foundrymen of the 
future. He personally had had much to do with 
the laying-out of the college foundry, and he 
would take some of the credit for that. He 
appealed for greater efforts on the part of the 
colleges to instal foundries for the practical 
training of students. He was aware that many 
said that the practical side could be learned in 
the workshops, but he contended that the college 
foundry was an essential part of the training of 
the students. 

He was very pleased to see with them one of 
the oldest Branch-Presidents, Mr. H. H. Moore. 
Mr. Moore was President in the early struggling 
days of the Branch, ard he had often thought 
that it was Mr. Moore’s handling of the Branch 
that had paved the way to its present high posi- 
tion in the Institute. Even now, he thought the 
East Midlands had not reached the heights it 
should attain. The membership of about 150 
members did not represent one member per 
foundry in the area, and he appealed for the 
support of those foundrymen who had not yet 
become members. He also paid tribute to Mr. 
S. H. Russell, who, he said, was one of the best 
Presidents the Institute had ever had, and 
another Institute President supplied by the 
Branch was Mr. S. A. Gimson. Mr. Gimson’s 
health did not now allow him to take an active 
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part in the work of the Institute, and they 
wished him the best of health in his retirement. 
The Branch played a very large part in what 
he thought was the most important part of the 
Institute’s work. He referred to the Technical 
Council, on which the East Midlands had two 
members who were convenors of the Grey Iron 
and the Malleable Iron Sub-Committees—Mr. 
P. A. Russell and Mr. A. E. Peace. This year 
the Branch was having the Conference in its 
area, when another of its most prominent mem- 
bers would take office as Institute President, 
Mr. C. W. Bigg. In this connection he appealed 
to the Branch members to be prepared to assist 
the Council when called upon. The Council had 
been actively at work and the time was approach- 
ing when they would have to delegate some of 
the tasks to those members who had not yet 
attained the position of council members. The 
Branch was most fortunate in having an excel- 
lent secretary in Mr. Gale. 

Mr. W. T. Evans proposed the toast of Our 
Guests, and he gave every one of them a most 
cordial welcome to the Branch. 

Responding, Mr. E. J. Fox said he always was 
happy to be present at these functions, and on 
behalf of the guests thanked the President and 
the Branch for their hospitality. Referring to 
the statements made during the evening regard- 
ing training of foundry apprentices, he said 
that at his works free training was available to 
anyone who cared to apply for it, and out of 
some two or three thousand apprentices only five 
hundred took advantage of the offer. Some 
people would say that this was wrong, but in his 
own opinion he thought it better to leave the 
question of the training facilities to the choice 
of the individual. Perhaps some of the educa- 
tionists would not entirely agree with this 
point of view, and would say that the firms 
should send their apprentices to the colleges. He 
thought that as long as this world manufactured 
goods there would be necessity for the ‘* carriers 
of water and the hewers of wood,’’ and he would 
prefer to pick out the future ¢xecutives from 
the few who would voluntarily attend classes 
rather than give enforced education to the 
masses who would be educated for positions to 
which they would not be suited. 


Notes from the Branches 
(Concluded from page 208.) 

Mr. Winterton said the Institute appreciated 
the very hard work that was being done by the 
Sheffield Branch. He emphasised that the time 
was coming when the younger men would have 
to take a more active part in the Institute’s 
work, and there was no time better than the 
present for a start to be made in this respect. 
In Sheffield there were splendid facilities for 
technical instruction, and he asked them to make 
the younger men attend the school that was 
carried on under the auspices of the University 
and the Foundry Technical Society. In order to 
do this successfully, it was necessary that the 
younger men should take a keener and more 
lively interest in the Institute and its work. 

Mr. Winterton stayed to the remainder of the 
meeting, at which a Paper was given jointly by 
Dr. C. J. Dapswett, Mr. T. R. Waker and 
Mr. F. Wuirenovse, on ‘‘ The Manufacture of 
Iron and Steel Castings in Green Sand.” 


Proposed Steelworks for Gothenburg 

Owing, it is stated, to complaints regarding the 
price policy of British and Continental steelmakers. 
plans have been prepared for the establishment of 
a steel works at Gothenburg with a capacity of 
about 250,000 tons annually. It is suggested that 
the four northern coyngries should co-operate in the 
scheme. It is considered that a site in the vicinity 
of Gothenburg would be suitable. One of the spon- 
sors of the scheme stated that the matter was still 
in a preliminary stage; there was no question of 
carrying the scheme through at the top of a boom. 
but when trade quietened down it could be seriously 
considered. 
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Heat-Treatment of Steel Castings: 
By ROBERT HUNTER, B.Sc., Ph.D. 


Some form of thermal treatment is given to 
almost all steel castings prior to delivery. The 
actual treatment given, of course, depends on 
the composition of the steel and the purpose for 
which the castings are required. It is intended 
in this Paper to explain why this heat-treatment 
is necessary and to describe the various treat- 
ments given to typical compositions. Some years 
ago the attitude towards the heat-treatment of 
steel castings was rather mixed. On the one 
hand, it was treated with a great deal of secrecy 
and on the other, it was assumed that, as long 
as the castings were heated to an undefined high 
temperature, then the heat-treatment require- 
ments were fulfilled. In recent times, however, 
neither of these attitudes is tolerated, and the 
heat-treatment of steel castings should be just 
as carefully and scientifically controlled as any 
other heat-treatment process. 
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The importance of the heat-treatment opera- 
tion requires no emphasis or justification in a 
Paper presented to this Institute, and suffice it 
to say, therefore, that in a sound casting the 
heat-treatment is largely responsible for the 
mechanical properties developed by it. The 
trend of modern times has been the insistence 
by engineers on high mechanical properties 
which can only be obtained with consistency by 
controlled heat-treatment, and it is one of the 
purposes of this Paper to describe how this may 
be accomplished. 


Reasons for Heat-Treatment 

It is nut proposed to catalogue all the various 
steels and their appropriate heat-treatments, but 
to confine attention to qualities which are prin- 
cipally used for structural or general engineer- 
ing purposes. The reasons for the heat-treat- 
ment of such steels may be briefly summarised as 
follow :— 


(1) Release of internal stresses. 
(2) To refine the coarse ‘“‘as cast’’ struc- 
ture. 
(3) Further heat-treatment to the above 
may be given for following reasons :— 
(a) In low alloy steels, to give best com- 
bination of strength and toughness. 
(b) In stainless steels, to develop best 
mechanical properties and maximum re- 
sistance to corrosion. 
(c) In high manganese steels, to combine 
wear resistance with toughness. 


The heat-treatment given to a casting may 
result, of course, in the fulfilment of several of 
the above purposes. For convenience it is pro- 
posed to consider each of the above subjects 
separately. 


* A-Paper read before the Sheffield Branch of the Institute of 
British Foundrymen, Mr. Roxburgh presiding. 


Release of Internal Stresses 


The magnitude of the residual stresses in a 
steel casting is largely dependent on the 
geometry of the casting and on the restraining 
influence to its contraction offered by the mould 
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and the cores. The existence of such stresses 
is, of course, only too well known in the steel 
foundry, where hot tears and distortion supply 
irrefutable evidence. Both these factors will 
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tend to decrease the state of internal stress, but 
their influence is difficult to evaluate because 
the hot tears occur before the development of 
any appreciable elasticity, and while the dis- 
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tortion may lessen the stresses in the main 
members of the casting, this will, no doubt, tend 
to throw further stresses on subsidiary ones. 
On the other hand, such visible signs of stresses 
may not be present, and yet the casting may 
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possibly possess a high degree of internal stress. 
The allotropic transformation in the steel which 
occurs on cooling down may give rise to further 
residual stresses,’ particularly when the trans- 
formation does not occur at the same instance 
throughout the casting. 

The effect of temperature on the release of 
internal stresses has been studied in detail from 
many points of view, but the investigations in 
direct relation to steel castings appear to be 
very meagre, particularly from a quantitative 
standpoint. For the present purpose, however, 
the matter can be considered indirectly, and the 
deductions drawn therefrom may be, applied to 
steel castings with sufficient accuracy for prac- 
tical purposes. 

Benson and Allison? have recently published 
data on the influence of temperature ‘on the 
stress relief of strips of mild steel which were 
given an initial skin stress of 5 and 10 tons per 
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sq. in. respectively. Fig. 1 summarises ‘their re- 
sults in this connection, and shows that a tem- 
perature of at least 600 deg. C. is necessary in 
order to render the material practically stress 
free. Naturally, the soaking time at the tem- 
perature has an influence on the release ‘of the 
stresses, and Fig. 2 shows this effect. on a series 
of strips similar to the above. , 
Stresses are induced in steel on quenching ahd 
Biihler, Buchholtz and Schulz’ have made a 
very useful contribution to the knowledge on 
this subject by their investigation on cylinders 
of Armco iron and 0.30 per cent. carbon steel. 
These were quenched in water from 850 deg. C. 
and tempered at an ascending series of tem- 
peratures, Fig. 3 summarises graphically. their 
results, from which it will be observed that a 
temperature of 600 to 700 deg. C. is required in 
order to render the material virtually stress free. 
.When the stresses are induced either by cold 
bending or by heat-treatment, they may be, for 
all practical purposes, eliminated by tempering 
at 600 to 700 deg. C. It would appear, there- 
fore, reasonable to conclude that heating a steel 
casting to within the same range of temperature 
would result in the removal of any residual 
stresses. This temperature is lower than that 
required for grain refinement, which will be 
considered later, so that in most instances the 
removal of the stresses does not involve any 
special heat-treatment. While this. treatment 
suffices in most instances, there may be special 
cases where greater freedom from stress is de- 
sired. When this is so, it is recommended that — 
after the refining anneal, the castings . be‘ te- 
heated to 600 to 700 deg. C. for a sustable period 
and slowly cooled in the furnace therefrom. 


Refinement of Cast Structure 
The cast structure of metals‘and alloys is ‘apt 
to ‘be coarse relative to that of the wrought 
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of the same composition where the 


material 
crystels have been elongated and broken up by 


hot or cold deformation. It is not possible to 
refine the cast structure of many metals and 
alloys by any form of heat-treatment, and in 
such cases the control of the grain size is largely 
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effected by the rate of cooling from the casting 
temperature. 

It is generally desirable to have the material 
as fine-grained as possible, because in this con- 
dition the maximum degree of toughness is de- 
veloped, and this is usually required by engi- 
neers. In the case of steel, fortunately, it is 
possible by heat-treatment to refine the grain. 
The explanation of this, expressed in as non- 
technical language as possible, is as follows :— 
Iron can exist in the range of temperature which 
is now being considered in two forms. At ordi- 
nary temperatures it exists as ferrite which, for 
all practical purposes, does not dissolve carbon. 
At elevated temperatures iron changes to a 
form which does dissolve carbon, and the solution 
so formed is called ‘‘ austenite.”’ The carbon 
in steel exists as iron carbide (Fe,C), which is 
called cementite. When the temperature of the 
austenite is reduced, the cementite is naturally 
precipitated, since it is insoluble in the ferrite. 
The constitution of the iron carbon system is 
such, however, that in the case of mild steel 
castings not cementite alone, but an intimate 
mixture of cementite and ferrite in a lamellar 
form is actually precipitated. This composite 
constituent is called pearlite. 

The temperature to which the steel must be 
raised to accomplish the formation of austenite 
depends on the carbon content. The iron-carbon 
equilibrium diagram is of great assistance in 
helping to determine the most suitable tempera- 
ture for various compositions. Fig. 4 gives one 
of the latest conceptions‘ of this diagram at the 
corner in which one is particularly interested 
when dealing with mild steel castings. To use 
this diagram intelligently, it is necessary to 
bear in mind the relationship between the ex- 
tremely pure iron-carbon alloys used in its con- 
struction and the commercial steels, the heat- 
treatment for which is being dealt with. In 
addition it should be remembered that the 
diagram refers to equilibrium conditions, a state 
of affairs seldom attained perfectly in commer- 
cial heat-treatment practice. Above line GSE 
austenite exists, and the carbon is in solution. 
In area GPS, iron and a solution of carbon in 
iron occur. Below line PSK ferrite and pearlite 
exist. 

At present the area in which steel founders 
are particularly interested is that above line 
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GSE, as they have to heat the steel until the 
intersection of the co-ordinates representing car- 
bon content and temperature lies above this 
line. Naturally, the lowest possible temperature 
should be chosen, but, as indicated above, the 
diagram professes to represent equilibrium con- 
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ditions, and, consequently, an allowance must 
be made to compensate for the inherent sluggish- 
ness of the steel in changing from one form to 
another. Commercial steel also contains other 
elements, such as silicon, phosphorus and man- 


Fig. 6.—ReEFINED WIDMANSTATTEN 
STRUCTURE AFTER ANNEALING. 
x 100. 


ganese, which cause a departure from the ideal 
state envisaged by Fig. 4. The net result is, 
however, that a temperature about 50 deg. C. 
over the theoretical one is generally suitable. 
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the orientation of the above constituents. This 
is due to the precipitation of the ferrite on cer- 
tain cleavage planes of the parent austenite. 
The formation is called the Widmanstiitten 
structure, named after Widmanstiitten who 
observed it first in meteorites. 

By annealing as indicated above, re-crystalli- 
sation takes place, and refinement of the grain 
occurs as shown in Fig. 6. The relatively small 
crystals and the uniform dispersion of the pear- 
lite will be observed. 

Having decided on the temperature, the cast- 
ing is slowly and uniformly heated to it, and 
after soaking for a sufficient time, is cooled in 
the furnace. For mild steel castings of normal 
dimensions and thickness of section, a tempera- 
ture of 900 to 950 deg. C. is satisfactory, with a 
soaking time of 3 hrs. at this temperature 
range. For heavy castings the soaking time 
must be increased proportionately, and the tem- 
perature preferably kept towards the top limit 
of the range indicated. 

It is outside the scope of this Paper to dis- 
cuss the various types of heat-treatment fur- 
naces suitable for steel castings, but the prin- 
cipal requirement is that they must be capable 
of giving a uniform temperature over the whole 
hearth area. To ensure that the correct tem- 
perature is uniformly maintained, it should be 
possible to measure the temperature at repre- 
sentative points in the furnace. Suitably pro- 
tected permanent couples may be installed at 
these points or provision made for the insertion 
where desired of a poker type thermo-couple. 

A discussion of the various types of pyro- 
meters cannot be undertaken here, but a few 
remarks on the use of thermo-couples from a 
practical aspect may not be out of place. 


Temperature Determination 


In measuring temperatures by thermo-couples, 
the limitations of the method should be appre- 
ciated if the results are to be intelligently in- 
terpreted. 

A pyrometer measures the temperature of the 
hot junction of the couple, but this may or may 
not be the same as that of the furnace. Pre- 
cautions should be taken, therefore, to ensure 
that the hot junction is representative of the 
furnace. The relatively large mass of the cast- 
ings in the furnace generally results in the 
temperature as recorded by a permanent couple, 
the point of which is not at the centre of the 
mass, being higher than that of the actual 
castings. The soaking time must, of course, be 
reckoned to commence when the whole of the 
furnace contents has reached the desired tem- 
perature. The same remarks apply to the port- 
able poker type couple, although perhaps to a 
less extent, as with this type it is often possible 
to rest the hot junction of the couple at the 
point where, to the eye, the furnace is coolest. 
Sufficient has, however, been said to emphasise 
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Fig. 5 shows the typical coarse angular cast- 
ing structure present before annealing. The 
white constituent is ferrite and the dark pear- 
lite. One of the most distinctive characteristics 
of the structure is the geometrical regularity of 
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Fie. 8.—Fracture or STEEL 
AFTER ANNEALING. 


the fact that, while the pyrometer is undoubt- 
edly an extremely reliable instrument for 
measuring temperatures at the range with which 
this Paper deals, due care must be taken to 
(Continued on page 216.) 
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Recent Developments in Rapid 
Core-Making™ 


By VICTOR STOBIE, M.I.E.E. 


This Paper presents advance information on 
some efforts which are being made to speed up 
and improve the making of oil-sand cores. It 
is to be understood that what is said is not, at 
this moment, the result of prolonged use of the 
apparatus described. It portrays the opinion of 
some foundry engineers who have long experience 
of core-making machinery and who have seen 
the new method in operation. As an introduc- 
tion to the developments which will be detailed 
later, progress previously made in accelerating 
the production of cores will be stated briefly. 
This survey of the past is not complete, nor is 
the order in which the different methods are 
mentioned a guide to the technical sequence of 
improvements. 

The mechanical making of cores did not re- 
ceive the effective attention of foundry engineers 
until long after considerable progress had been 
made in the mechanical production of moulds. 
The greater size and weight of moulds than of 
cores offered more attraction to the technical 
interest of the foundry engineer; and his oppor- 
tunity for greater personal financial result would 
be an added incentive to choosing the heavier 
sand article first! It is known to foundrymen, 
however, that the cost of making cores by hand 
can, at times, be greater than that of making 
the moulds they are to fit; yet it is true that 
efferts to reduce the cost of moulding are not 
always accompanied in foundries by equally good 
endeavours to make cores economically. 


Fundamental Requirements 

A core is sometimes a more difficult article to 
produce than the mould which is to contain it. 
Its shape, varying thickness, fragility and a 
number of other features can make it a delicate 
piece of work. A core, when made in a box, 
must be removed from that support before use, 
which is not the case with a mould; so the suc- 
cessful mechanical production of cores may, at 
times, require more delicate machinery than 
mechanical mould-making; more especially as 
cores are usually composed of weaker-bonded 
sand. These comparisons emphasise a few charac- 
teristic features of core-making which are some- 
times overlooked, probably because cores are so 
frequently produced comfortably at bench height 
in some more or less prosaic part of the foundry 
buildings, and by someone less costly than a full- 
price moulder. 

The simplest type of core-making machine 
used is, as is well known, the one for making 
straight lengths of core of uniform round cross- 
section, customarily called a sausage ”’ 
machine for manifest reason. Its popularity 
saves further description. A modification of that 
machine makes straight lengths of cylindrical 
cores with a straw-wrapped tube running cen- 
trally from end to end. The absence of this last 
type of machine from so many foundries is 
notable. 

Small jolting machines and _ squeezing 
machines, some operated by hand and others by 
power, are used in a number of works for special 
core-making. It is not infrequent that the com- 
plexity of the cores made on those machines 
requires some of the sand to be rammed into 
position by hand before the machine exercises 
its mechanical help. This apparatus is not very 
flexible for a core-shop, but may have excellent 
value for the repeated production of some speci- 
fic types of cores. 


Pneumatic Core-Blowers 
Perhaps the favourite machines are the several 
types of pneumatic core-blowers. One type first 
compresses a packet of sand, which is then pneu- 
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matically pushed into the core-box. Others pneu- 
matically drive the sand into the core-box with- 
out a separate pre-compressing of the sand, but 
the speed at which they fill the core-box is relied 
upon to compact the sand. In the last class of 
machine, various mechanical means supplemental 
to the pneumatic pressure are incorporated to 
maintain the supply of sand to the core-box as, 
without such aid, the compressed air would soon 
cut a passage through the sand stored in the 
machine, and cease to carry the sand to the 
core-box. This category of machine has hitherto 
been the favourite class, if one may judge from 
the number installed, and it appears to have 
some advantages over other systems. There are, 
at least, four different makes of machines that 
embody the general description given. 

They are all characterised by requiring core- 
boxes te be mechanically clamped, for filling, to 
the sand-outlet of the machines. After clamp- 
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ing, the subsequent operations for making a core 
on these machines are: the moving of several 
levers or air valves to blow the sand into the 
core-box, to start and to stop the internal 
mechanical gear; and the unclamping of the 
filled core-box from the machine. The time re- 
quired for the actual flow of sand into the core- 
box is of the order of a second or two. The 
complete operation takes much longer. By far 
the major portion of the time is expended on 
the clamping of the core-box parts together, 
which must withstand the high air-pressure 
which accumulates in them from the machine; 
clamping the assembled core-box to the machine ; 
operating the different levers and valves in both 
directions to fill the box with sand and to start 
and stop the internal mechanism, and unclamp- 
ing the box from the machine at the end of 
the filling. The use of these machines, however, 
saves time and space compared with hand-making 
methods, and in most cases, the cores produced 
are more uniform and cost less. 

Generally speaking, the parts of each core- 
box used with the last class of machine must fit 
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together more accurately than core-boxes used 
for the hand-making of cores, and the sides 
of the assembled core-box should be as flat and 
square as the pattern shop can reasonably make 
them to ensure the necessary good fit when they 
are clamped to the machine. If the core-box 
parts do not fit sufficiently closely to prevent 
sand being blown through the joints the core 
will be spongy at such places. On the other 
hand, it is sometimes found that if there be 
no escape for air through the joints in a deep 
recess of the core-box, an air pocket may form 
which prevents sufficient sand filling the recess. 


A New Development 

The recent development in core-making which 
is now to be described is an attempt to combine 
the main convenience of pneumatic core-making 
with new features which economise the time pre- 
viously required for clamping and unclamping 
the core-boxes to the machine, and for opera- 
ting and reversing numbers of levers and 
valves each time a core is made. It also saves 
the exhausting of the compressed air from the 
machine after each core is made. It is claimed 
that the new principle acts several times quicker 
and gives a better finished core than has pre- 
viously been obtainable. 

To help in differentiating earlier pneumatic 
core-making practice from that now to be de- 
scribed, an explanation will be given of the 
function of compressed air in most pneumatic 
machines which deliver sand into core-boxes 
clamped to them. This has not previously been 
explained in literature, and is generally mis- 
understood; but it is interesting and will facili- 
tate a good understanding of core-blowing. 


How Compressed Air Functions 

The compressed air supplied to the core-mak- 
ing machine does not push the sand forward as 
would a close-fitting ram behind the sand. In 
other words, the air does not push the sand for- 
ward in the same manner as it would push a 
piston forward inside a cylinder. Consider a 
mass of loose sand on the foundry floor. There 
is air all amongst it; between every separate 
particle. When core-sand is put into the open 
sand-container of a core-making machine, there 
is air at atmospheric pressure between all its 
separate particles, just as before it was put into 
the machine. When the sand-container is closed 
hermetically and compressed air is supplied to 
the machine, the minute but very considerable 
number of air spaces within the mass of sand 
become filled with compressed air instead of the 
air at atmospheric pressure, and it is the ex- 
panding of each of those minute volumes of 
compressed air between the particles of sand 
which pushes the particle in front of it forward 
into the core-box. The mechanical contrivance 
inside the sand-container of the machine does 
not help to push the sand forward; it merely 
prevents the sand being pierced by the air. 

The core-box clamped to the outlet of such a 
core-making machine forms a cul-de-sac into 
which the sand is blown. As the joints of the 
core-box must, for reasons already stated, be 
almost air-tight, the entering sand immediately 
raises the air-pressure in the core-box. The com- 
pressed air contained between the grains of the 
entering sand further increases the pressure. 
The rising pressure in the core-box forms a 
back-pressure acting against the entering sand, 
so that only the difference in air pressure be- 
tween that supplied to the machine and that 
raised in the core-box is usefully utilised, the 
remainder being lost. A result of the back- 
pressure in the core-box is that the speed of the 
sand entering the core-box gradually lessens, and 
the core may not be as uniform in density as it 
would have been in the absence of the back- 
pressure. 

The fixed sand-supply point in those machines 
obliges the sand to change its direction of travel 
within a core-box from one to four times before 
the box is filled, and the loss of speed occasioned 
by this may prevent the sand being sufficiently 
compacted in the box. ‘The limit to the size of 
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‘core-box which can be used depends also on the 
distance between the pillars or standards which 
form part of those machines, and by the capacity 


of the sand-containing part of the apparatus. 


The New System 

The new method of core-making is quite spec- 
tacular. A continuous stream of sand flows out 
at high velocity through a nozzle at the end 
of a flexible delivery tube (Fig. 1). At the end 
of the tube, a lever starts or stops the flow of 
sand. It is unnecessary to exhaust or to cut 
off the air from the apparatus after a core-box 
has been filled. The high speed column of sand 
from the flexible delivery tube travels a short 
distance through open atmosphere to liberate 
any. compressed air remaining between its par- 
ticles, and then beds itself forcibly into shape 
in the core-box. The flow of sand can be pointed 
or moved in any direction into the core-boxes, 
enabling undercuts and deep recesses to be fed 
equally well as simpler parts. A string of 
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to the delivery pipe by the same mechanical 
movement which hermetically seals the con- 
tainer. By this means, the core-maker is saved 
from the presence of more than one delivery 
pipe. 

The compressed air used for working the 
machine is approximately equal to the volume 
of sand delivered, as the air is not exhausted 
from the machine after the filling of each core- 
box. Assuming, for safety in calculation, that 
the volume used is twice that of the sand, then 
the quantity of compressed air at 75 lbs. gauge 
pressure required to deliver 1 cwt. of the sand 
is, taking the weight of loose moulding sand at 
75 lbs. per cub ft., 3 cub. ft. Allowing a com- 
pressor efficiency of 85 per cent., and a similar 
motor efficiency, the cost of the compressed air, 
if current is charged at one penny per unit, and 
if the air supply is part of a moderately large 
foundry supply, works out at one penny per 
ewt. of sand. It is appreciated that theoretical 
calculations of the cost of compressed air in 
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core-boxes can be put on a conveyor and filled 
as they pass under the sand delivery point. The 
rapidly flowing column of sand can be stopped 
during the filling of a core-box if reinforcing 
irons are required to be put within the core. 
Core-boxes do not require to be more elaborate 
nor better made than those used for hand- 
making of cores; in fact, the same boxes are 
used without any alteration. The same core 
can be repeated a thousand times, or each one 
can be different without affecting the speed of 
the machine. 

The high momentum of the oncoming column 
of sand from the delivery tube packs it into the 
éore-box more firmly than by other means, hand 
or mechanica!. 

The sand-projector can fill core-boxes which 
ate divided internally by deep partitions. For 
instance, imagine a core-box for a core the cross- 
section ef which resembles, somewhat, the shape 
of a comb with its back held uppermost, The 
teeth of the comb, or equivalent parts of the 
core, require sand to be delivered vertically into 
each recess of the core-box, or faulty work may 
result. Such cores have previously had to be 
made by hand for this reason; but by projecting 
the sand and passing the delivery nozzle all over 
the core-box, the teeth of the comb-shaped core 
are produced individually after the manner of 
hand-making, but incomparably quicker. 

There is no limit to the size of core which 
can be made. The core-box is away from the 
machine and, just as the machine can be stopped 
at any moment fer inserting reinforcing irons 
in the midst of the sand, so can it be stopped 
for bringing a fresh sand-projector into action 
for making a very big core. 

When one sand-container of the machine has 
been’ emptied, a second one, shown to the left 
in the front elevation and plan of Fig. 2, is 
revolved into operating position on the central 
pillar, and the projection of sand is continued. 
The exit for the sand from the container is 
contiguous with an extension which is connected 
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Fie. 2.—Front, Stipe AND PLAN OF 


New Core MaAkiIne MACHINE. 


foundries do not always register with yearly ex- 
penditure, but an all-in cost of two shillings and 
sixpence per ton of sand can be taken as a safe 
figure. 

The projecticn of bonded sand pneumatically 
for core-making cannot be accomplished by put- 
ting the sand into a container and merely sup- 
plying the compressed air to the container to 
force the sand along and out of the delivery 
tube. With that simple arrangement the com. 
pressed air would immediately bore a hole for 
itself to the exit through the mass of bonded 
sand, and only a very small quantity of the sand 
would flow for a second or less, after which the 
air would pour out alone, leaving the main mass 
of bonded sand sticking together in the con- 
tainer with a passage for the air cut through it. 
To avoid this, it is necessary to maintain the 
sand in the sand-container always in an unholed 
state between the air supply and the outlet 
from the machine. The essence of the new sys- 
tem is, therefore, the combination of a long 
delivery-pipe with a sand-blowing machine in 
which the sand is maintained free from a through 
passage for the air, this latter condition being 
furnished by any of the mechanical means al- 
ready provided in earlier sand-blowing appara- 
tuses. The innovation is for the better use of 
pneumatic core-making machines which have 
internal mechanical means in the sand-container 
for ‘keeping bonded sand unpierced by air, by 
changing the practice of clamping core-buxes to 
the machines and substituting delivery of the 
sand through a long, preferably flexible, delivery 
pipe leading away from the machine, so that a 
column of sand at high velocity can pass out 
from the end of the delivery pipe and be directed 
into all parts of the free core-box; the column 
of sand, after leaving the delivery pipe, passes 
a short distance through open atmosphere to 
rid itself of any remaining compressed air be- 
tween its particles before it beds itself into the 
core-box. 

In contemplating the projection of bonded 
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sand in this manner, one must not confound the 
idea with such a process as sand-blasting, which 
operates in an entirely different manner and 
carries sand as a passenger in a stream of air. 
Such a method would require many times the 
quantity of compressed air, and would not allow 
the sand to remain in position with anything 
approaching the same efficiency. 

The characteristics of core-making by sand- 
projector are: (1) All parts of a core are filled 
as individually as in hand-making; (2) the cores 
are better made because the supply of sand is 
continuous and is bedded automatically in the 
core-box, particle by particle, as it arrives there, 
and (3) the speed of delivery of the sand, which 
can be regulated, launches a new standard in 
rapid core-making and in reduction of core-shop 
space. The apparatus is covered by patents 
sealed and pending. 


Catalogue Received 


Safety-First Boots. Mr. Geo. Neild, Viaduct 
Works, Viaduct Road, Leeds, 4, has sent us a 
four-page leaflet which describes, illustrates and 
prices a line of safety-first boots for use by 
moulders and others handling liquid metal. Two 
types are available, the Derby and the Balmoral 
patterns. Both types lace up in the ordinary 
way—a method which experience has shown to 
afford a maximum of comfort to the wearer— 
and the lace holes are covered by an external 
tongue, which precludes the entrance of molten 
metal and, what is equally important, dirt, 
because it is the presence of dirt which causes 
those long absences from work through sepsis 
following burns. The two types differ in the 
method of fastening the external tongue, the 
Derby type being laced, whilst the Balmoral 
type is fastened by a strap and buckle. Chrome- 
hide leather is used for the uppers, and the 
bottom stuff is made from best English sole 
leather. The last page is devoted to testi- 
monials, and it is interesting to note that one 
firm has now ordered no less than 2,000 pairs. 


Heat-Treatment of Steel Castings 
(Continued from page 214.) 


ensure that the temperature recorded is truly 
representative of the furnace conditions. To 
check the correctness of the annealing of each 
heat of mild steel castings, quite a practical test 
may be carried out as follows :— 

Representative pieces of runners from the same 
cast as is being annealed are placed before-hand 
at selected points in the furnace and subjected, 
therefore, to the same heat-treatment as the cast- 
ings. After the completion of the annealing 
process, nicked fracture tests are prepared by 
sawing the runner half way through, then break- 
ing the sample with a forge hammer. The grain 
size observed confirms the effectiveness or other- 
wise of the heat-treatment. A fine grain should, 
of course, be obtained from all samples. Addi- 
tional confirmation may be obtained by the pre- 
paration of micro-sections, but as a routine test 
the fracture should be sufficient indication. 
Fig. 7 is a photograph of the fracture of mild 
steel ‘as cast,’’ and Fig. 8 shows the appear- 
ance after annealing. 

In order to enhance further the mechanical 
properties of mild steel castings which have been 
subjected to the grain refinement treatment, 
they are frequently normalised. This consists of 
heating the casting to a temperature above GSE 
line in Fig. 4, but barely as high as that neces- 
sary to break up the cast structure, and cooling 
in air therefrom. For ordinary mild steel cast- 
ings a temperature of 880 to 900 deg. C. is suit- 
able. Of the mechanical properties, those which 
are most improved are the yield ratio and the 
Izod impact value. 


(To be continued.) 
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London Metallurgists Discuss 
Steel Foundry Practice 
THEORY OF CLEANING DISCUSSED 


Mr. Deschamps’ Paper on steel castings, which 
was published in our issue of February 11, was 
specially written with a view to encouraging 
discussion; this was pointed out by the chair- 
man (Mr. V. Delport) of the London Branch of 
the Institute of British Foundrymen, before 
which Branch it was read. Mr. Delport was 
emphatic in his praise of the manner in which 
Mr. Deschamps had concentrated so many in- 
teresting points in connection with steel castings. 


Ratio of Castings to Metal Melted 


Mr. R. B. Tempreton emphasised that the 
risers constituted a most important factor in 
the ultimate soundness of steel castings, and he 
was particularly interested in Mr. Deschamps’ 
statement that, of the metal melted, 60 per cent. 
was produced in the form of good castings. He 
asked whether the remaining 40 per cent. in- 
cluded the whole of the losses, as he assumed 
that the 40 per cent. did not represent merely 
the metal used in the risers. 

Mr. J. Descuames replied that the figure of 
40 per cent. represented the difference between 
the amount of liquid steel as weighed in the 
ladle and the weight of saleable castings. 

Mr. Temperon said that his company, when 
making ordinary cast iron, produced in the form 
of good castings 60 to 65 per cent. of the quan- 
tity of metal melted, but since they had used 
inoculated iron, which meant that their practice 
was something of a mixture between cast iron 
and steel practice, the percentage of metal pro- 
duced as good castings had been reduced to 50 
to 55 per cent. The figure might vary con- 
siderably, of course, as between a foundry pro- 
ducing large castings and a foundry that was 
making small machine-moulded castings; but it 
seemed extraordinary that his company was pro- 
ducing only 50 to 55 per cent. of the total metal 
in the form of .castings, whereas in steel prac- 
tice Mr. Deschamps was producing 60 per cent., 
and he invited Mr. Deschamps to suggest an 
explanation. 


Continental Control Methods 


Mr. V. C. Fautxner (Past-President of the 
Institute) said he had found that the British 
ratio of steel castings to the general production 
of steel ingots was extremely low, and he asked 
for Mr. Deschamps’ opinion as to the reason. 
Referring to control in steel foundries for the 
production of good castings, he said that in addi- 
tion to the normal sort of foundry control re- 
lating to sand and metal, a deeper control was 
required, including control over the handling of 
orders as received. In that connection he men- 
tioned that a foundry, which was perhaps one of 
the most famous on the Continent of Europe, 
had a ‘‘ jury ”’ of pensioned foremen, who exer- 
cised a complete control and left nothing to the 
discretion of the moulder. Fillets, runners and 
risers were standardised and chosen by the 
‘‘jury,’’? so that the moulder was not given dis- 
cretion in the matter. Indeed, on every activity 
of the foundry the will of the all-powerful 
‘‘ jury ’’ was imposed. 

Certain steel founders had been worried, he 
continued, with regard to the oxidation of the 
surfaces of steel castings, especially the larger 
ones, when they were heat-treated after cast- 
ing. It was obvious that, if a very large bulk 
of cold metal were put into a furnace which was 
heated by either gaseous or solid fuel, the steam 
portion of the products of combustion would 
condense and rust the surface of the casting. 
He asked Mr. Deschamps how the difficulty could 
be overcome. 


Steel Ingots and Castings Production 


Mr. F. C. Nurcompe asked if Mr. Faulkner 
could indicate the ratio of steel castings to the 
general production of steel ingots, which ratio 
was said to be extremely low. 

Mr. Favurkner said that in England the figure 
for steel castings was 2 per cent. of the total 
tonnage of steel, whereas in Germany it was 
2.5 per cent. As showing the qualities of cast 
steel, he recalled an occasion, some years ago, 
on which a ship had arrived at. Newcastle, New 
South Wales, with a broken crankshaft, and had 
replaced it with a cast crankshaft, there being 
no facilities for forging one. During the voyage 
back from Australia to Europe the other crank- 
shaft had broken, but the ship had been able to 
complete the voyage with the cast steel crank- 
shaft. The latter was still working, having been 
in use for several years, and Lloyd’s were very 
interested in it; it affordéd perhaps the best 
advertisement that steel castings had ever had. 


Inoculants for Steel Castings 


Dr. A. B. Everest (Senior Vice-President of 
the Branch) expressed interest in Mr. Deschamps’ 
reference to inoculation. He commented that in 
connection with cast iron a great deal of talk 
about inoculation was current, but the ideas 
with regard to its mechanism were rather in a 
state of flux. In some cases graphitising alloy 
additions were referred to as inoculants and in 
others non-metallic inclusions, such as silica 
slimes, were regarded as the actual inoculant. 
He asked what inoculant was used by Mr. 
Deschamps in the case of his steel castings, and 
how it operated. 

Referring to Mr. Deschamps’ reference to the 
fact that the weight of good castings obtained 
represented 60 per cent. of the weight of metal 
melted, he asked Mr. Deschamps for informa- 
tion concerning the size and nature of the cast- 
ings in question. In connection with Mr. Tem- 
pleton’s remarks, he thought it was clear that the 
proportion of good castings obtained would 
depend on the size and nature of the castings in 
question rather more than on the quality of the 
metal used, although it certainly was the general 
experience that with high steel mix irons the 
dimensions of runners and risers had to be in- 
creased, even approaching those used in steel 
practice. It would be necessary to know more 
about the size of castings which both Mr. 
Deschamps and Mr. Templeton had in mind, 
in order to reach a true comparison, since, of 
course, in small castings the runners and risers 
would represent a very much greater proportion 
of the weight of finished castings than they would 
in the case of larger castings. 


Valve Castings 


Mr. Newman, who was concerned with 
the machining and finishing of castings, pleaded 
for the help of the steel founders concerned with 
the production of steel castings. His firm, he 
said, was faced with a very difficult problem. 
They manufactured all types of valves and had 
supplied many cast steel valves such as were used 
by the large oil companies. They had purchased, 
and were prepared to purchase in the future, the 
most up-to-date plant available for the machin- 
ing of the steel castings and the production of 
the valves; yet they could not possibly get 
down to the prices quoted by certain Continental 
makers particularly, and had difficulty in com- 
peting with American manufacturers of these 
valves. He could not understand whether the 
difficulty was on the technical side of the produc- 
tion of steel castings to withstand high internal 
pressures and temperatures, or whether the prac- 


tice on that particular side of the industry had 
not progressed so much as had the practice of 
producing the more general types of castings. 

Very few of the English valve makers, he be- 
lieved, produced their own steel castings, and he 
felt that unless they could secure help from the 
steel founders who catered for such valve makers, 
the latter would be forced eventually to spend 
money which they did not wish to spend in 
building and equipping their own small steel 
foundries. All they asked for was the co-opera- 
tion of the steel castings producers by supplying 
good and sound castings at a price which woul 
enable them at least to compete with the 
American and (if at all possible) Continental 
makers, and would thereby gain for this country 
a very valuable trade, of which at present we 
were receiving a comparatively trifling share, 
The American share of the cast steel valve busi- 
ness as used by the oil industry was a very large 
one indeed, running into several hundred thou- 
sand pounds, and he would not, he thought, be 
overestimating it if he said a million or two 
valves per annum. 

Mr. A. Perry suggested that steel valve cast- 
ings could be made satisfactorily in this 
country. He thought a little more research work 
could be done in connection with steel founding 
in general. In his opinion, not sufficient atten- 
tion had been paid to general research in steel 
foundries. He did not think the moulders of 
to-day were as keen or good as moulders of the 
past, because to-day they had more with which 
to occupy their minds and could not devote so 
much attention to a job. He made good cast- 
ings of 1 ewt. each in steel, producing in the 
form of castings 60 per cent. of the metal melted, 
and also allowing for wastage. 


‘Steel Castings Production—An Art 


Mr. J. A. Smeeton, M.I.Mech.E., who re- 
marked that he admired Mr. Deschamps 
infinitely more for what he had not stated in 
the Paper than for what he had stated therein, 
said he could have shown that the art of making 
steel castings to-day was just as difficult as the 
art of making alloy steels. There was hardly a 
steel specification nowadays which did not call 
for a high-quality alloyed material which would 
withstand higher tests. The ordinary 35 to 42 
ton steel castings were almost wholly of the past, 
and most of the steel castings called for to-day 
were of higher qualities. Mr. Deschamps had 
said nothing about his unending experiments on 
heat-treatment, extending over a period of years, 
whereby he could give converter steel castings, 
for instance, double or even treble their original 
tensile strengths. 

In order to avoid heavy wastage, each indi- 
vidual casting must be studied. One might 
calculate, by a method which in other cases had 
been successful, a particular size of feeding head 
for a given casting, and even then produce a 
casting full of porosity and blowholes, some of 
the latter so big that one could almost put a 
hand into them. The feeding heads to be used 
varied entirely with the wall thicknesses of the 
castings and the main body sections. Though 
the temperature of the metal, the moulding, the 
sand and other factors might be correct, a bad 
casting would result unless the gates and feeding 
heads were not only of sufficient size but were 
also put in the correct places. A feeding head of 
the wrong size and in the wrong place might be 
of less use than no feeding head at all. He 
had seen cases—perhaps not in this country, but 
certainly on the Continent—in which the gates 
and feeding heads represented practically 300 
per cent. of the weight of the finished castings. 
A foundryman needed distinct pluck to face 
up to the melting of 4 tons of metal to produce 
a ton of castings, but that had to be done in 
many cases in steel. For a long, thin casting 
weighing many tons, such as a ship stern frame, 
the provision of many suitable feeding heads 
and the various other necessities to ensure that 
the metal would run perfectly, was a matter 
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requiring very careful calculation and great ex- 
perience. The knowledge required by a foundry- 
man who had to cast a flywheel, which was sub- 
mitted to enormous centrifugal forces when in 
operation, could not be acquired except by long, 
arduous and expensive experience. Bearing in 
mind also the fact that engineers were calling 
for castings which were lighter, stronger and 
nearer perfect than ever before, he emphasised 
that the manufacture of steel castings was 
indeed an art which required not only sound 
practical experience, but extensive chemical re- 
search and, even more important, a considerable 
amount of research into heat-treatment by 
various methods. He asked if Mr. Deschamps 
would say something about the experiments in 
which he had tried in some cases 200 or even 
300 different methods of heat-treatment of cast- 
ings in order to obtain the correct results, and 
had kept records of every one. Emphasising the 
importance of keeping records, Mr. Smeeton re- 
ferred to the experience of a Sheffield firm who 
were supplying alloy steel castings, and on one 
occasion had obtained extraordinary working 
results; their clients had thought that they had 
found salvation, but when they asked the 
supplier to repeat those previous castings they 
were unable to do so, despite numerous 
attempts. The reason was that they had not 
kept records, and they had never been able to 
repeat the results since. Those results indicated 
the great importance of correct alloying, proper 
casting at the right temperature, and adequate 
heat-treatment of the castings. 


Sand-Blast Pressures 

Mr. C. J. Nurcomsg, commenting upon Mr. 
Deschamps’ use of sand-blast pressures of 75 to 
80 Ibs. per sq. in., as compared with pressures 
of 30 to 35 lbs. per sq. in. as used previously, 
questioned that the use of such high pressures 
could be advantageous or economical. If the 
extraneous matter were so hard that an impact 
equivalent to a pressure of 75 lbs. per sq. in. 
were necessary to remove it, that pressure would 
be justified; but he submitted that the ex- 
traneous matter was not so hard as that, and 
that an impact equivalent to a pressure of 40 lbs. 
per sq. in. should be sufficient. The matter was 
one which foundry engineers had neglected. If 
they studied the initial velocities of air at in- 
creasing pressure they would find that those 
velocities did not increase in ratio to the pres- 
sures. The initial increases of velocity with 
increase of pressure from 5 to 10 lbs. and from 
10 to 15 lbs. were very great; but when pres- 
sures increased beyond 40 lbs. the increases of 
velocity decreased in ratio to the increases of 
pressure. If that were so, and if a sand-blast 
pressure of 35 to 40 lbs. per sq. in. would re- 
move extraneous matter, one was spending 
unnecessary money by sand-blasting at pressures 
of 75 to 80 Ibs. per sq. in. 


Water Pressure Cleaning 

Mr Kennetu Hitt referred to the American 
method of cleaning castings by means of a high- 
pressure water jet, and said that they used the 
same shape and form of plant as a sand-blast 
apparatus, but instead of using chilled iron shot 
or grit they used water at a pressure which was 
never less than 500 lbs. per sq. in. He had seen 
the process in operation, and it was much more 
effective and much quicker than when using 
chilled-iron shot or grit. 

He agreed with Mr. Nurcombe’s remarks that 
when using iron shot or grit it was not necessary 
to apply very high pressures, and said it was 
his experience that at pressure of about 40 lbs. 
per sq. in. the maximum efficiency was obtained. 
There was no necessity to produce a rough keyed- 
up surface suitable for vitreous enamelling, 
because as a rule steel castings were not vitreous 
enamelled; it was merely a question of cleaning, 
i.e., removal of foundry sand. 

Mr. SMmeEETON recalled that hydraulic jet-blast 
ing was used fifteen years ago by the Badische 
Maschinenfabrik at the works of Heinrich Lanz, 


FOUNDRY TRADE JOURNAL 


Mannheim; and it had the additional advan- 
tage that it washed out all the cores in a manner 
which was not equalled or even possible by any 
other method, because nothing but water was 
used. The pressure they used was about 750 lbs. 
per sq. in., but to his knowledge no one in this 
country had ever had the courage to use it. It 
was undoubtedly the best method of cleaning 
steel castings. 

Mr. FavutKNer said that many years ago the 
late Mr. Charles Markham was the first to try 
to clean castings by hydraulic means, but at 
about that time the oil-sand cores had been intro- 
duced, and because of that he had discontinued 
his experiments. 

Moulding a Smoke Box 

Mr. H. O. Suater (Past-President of the 
Branch) commented that Mr. Deschamps had 
achieved his object of provoking an interesting 
and important discussion. Inter alia, his Paper 
had dealt with risers, but not with runners, 
and there were many methods of using runners 
which would produce good castings, depending 
on the types of castings and whether they were 
poured from the top or the bottom. He asked 
if Mr. Deschamps had experimented with dif- 
ferent methods of pouring. The percentage of 
dead-heads and runners, etc., depended largely 
on the castings to be produced. He remembered 
one casting which had weighed 40 lbs. when 
cast, but only 18 lbs. when finished; but by pay- 
ing proper attention to methods of pouring and 
running, the weight of dead-head was reduced 
to about 10 lbs. 

He recalled an experience in connection with 
the production of a steel casting for a railway 
engine smoke box. A manufacturer in Shef- 
field had used brackets in many positions on the 
casting, but at Mr. Slater’s foundry it was made 
with only two brackets, by a method which per- 
haps would be regarded as dangerous by those 
who had not tried it. A rather large, but 
simple, square core was used, of about 4 ft. or 
4 ft. 6 in. section. The core was reinforced, not 
with irons, but with pieces of wood, and it was 
filled with ashes. Immediately the job was cast 
it was turned up, so that the ashes fell out, 
and the wood and everything else was so weak 
that it came away and left a perfect casting. 
He mentioned that in order to show that the 
skill of the moulder was essential in the steel 
foundry, and he suggested that those who were 
trying to eliminate the skilled moulder would 
suffer disappointment in the future. 


Author’s Interim Reply 

Mr. DescHamps, replying to Mr. Templeton, 
said that the percentage of the total liquid steel 
that was produced in the form of good castings 
depended to a considerable extent on the types 
of castings made. In a jobbing foundry which 
was dealing with fairly heavy castings of varied 
types, none of them weighing less than 1 cwt. 
and none weighing more than 10 tons, the per- 
centage of metal used in the risers was likely 
to be higher than in a repetition foundry which 
was dealing mostly with one type of casting, 
and where, by means of research, the weight of 
the risers could be limited to the very minimum. 
His own firm had produced wagon wheel centres 
as steel castings at the rate of thousands per 
month, over a period of several years. At the 
beginning the percentage of metal in the form 
of risers was about 40, but ultimately that per- 
centage was reduced to 18, and the castings were 
still quite sound. That was an indication of the 
manner in which the nature of the work, i.e., 
whether repetition or otherwise, influenced the 
size of risers used. 


Study of Shrinkage Cavities 
One could always find something new. For 
example, his firm had been making locomotive 
wheel centres in very large quantities for many 
years, but only within the last week he had dis- 
covered a method by means of which he was able 
to save 45 per cent. of the amount of steel 
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previously put into the risers. The discovery 
of that method had arisen from a careful study 
of the shape of the shrinkage cavity which oc- 
curred in the riser. The usual practice in many 
foundries was to cut it off by means of the 
oxy-acetylene flame, or by mechanical means, 
and then to weigh and discard it. But if one 
took the trouble to section a riser in a vertical 
plane aud to study carefully the shape of the 
shrinkage cavity, one found that a substantial 
amount of the metal had not functioned at all. 
Then by trying to shift the position of the 
shrinkage cavity to the parts of the riser which 
had proved to be still sound, one managed to 
reduce considerably the weight of wasted metal. 
In the case of a 7- or 8-cwt. locomotive wheel 
centre, with a 18-in. dia. boss, and a high 
riser, by sectioning the riser one found that 
the cavity was more or less central. That was 
why he had emphasised in the Paper—in the 
hope that it would give rise to discussion—the 
great importance of trying to avoid the lateral 
loss of heat in risers. If one could find means 
of conserving the heat laterally in the risers 
so as to produce sinking and leave only a shell, 
one could reduce by about 50 per cent. the 
amount of steel put into the risers. That was 
why it was a problem for the refractory makers 
more than for the steel founders—the latter 
had already many other troubles to contend 
with—to try to devise refractory materials 
having some plasticity and greater insulating 
powers. 
Variable Yields 


The production of 60 per cent. of the original 
liquid metal in the form of good castings was 
not at all exceptional; in many foundries the 
percentage was much greater. For example, in 
foundries working on repetition lines, and those 
producing steel castings in which the thicknesses 
were fairly equal, the percentage was sometimes 
as high as 70 or even 75. During the depres- 
sion in trade, when 50 per cent. of the output 
of his foundry consisted of wheel centres, the 
good castings represented 70 to 75 per cent. 
of the liquid metal used; nowadays it was about 
60 per cent., because a greater amount of job- 
bing work was being done. 

Discussing the references to the low ratio of 
steel castings to steel ingot production, he said 
that we were producing about 12,000,000 tons 
of steel ingots and 150,000 to 175,000 tons of 
steel castings, which represented about 1.25 per 
cent. But the percentage in terms of value 
instead of weight was much greater, because 
the value of castings was about 5 times that of 
ingots; so that the value of the output of the 
steel foundry industry was about 6 per cent. 
of the value of steel ingots made in this country. 


“Jury” Control 


With regard to control in foundries, he agreed 
that the ‘jury’ system adopted by a Conti- 
nental foundry was ideal. The jury consisted of 
three or four retired men who were practical and 
extraordinarily highly skilled. When an order 
was received, they decided that the castings 
would be run in certain ways; they indicated the 
sizes and positions of the gates, the number of 
cubic inches of steel going into the risers, etc. 
The moulder had no initiative whatsoever, but 
had merely to execute the orders given by the 
jury or panel. The method was ideal, but Mr. 
Deschamps could not express an opinion as to 
whether it would be applicable in this country, 
having regard to the much greater sense of indi- 
vidualism here than in some other countries. He 
had tried it, but had found it to be a complete 
failure. 

Annealing Oxidation 

Dealing with the references to the occurrence 
of oxidation on steel castings during heat-treat- 
ment, he said that in some cases, by control of 
the fuel and air, scaling and oxidation could be 
reduced, but he had never found a process of 
eliminating it entirely. At the same time, he 
considered that it should be possible, if and when 


3 
| 
: 
| 
4 
~ 


Marca 11, 1937 


the makers of electrie annealing furnaces would 
come to reason and would not quote the extrava- 
gant prices quoted to-day for their furnaces, and 
if the cost of the current consumed were lower. 
The cost of annealing electrically, with electric 
current at 0.4d. per unit, was about three times 
the cost of annealing by the use of coal. Elec- 
trical annealing was out of the question, there- 
fore, until such time as the electrical industry 
could devise some cheap resistances to replace 
the present-day expensive ones; or it might be 
used in countries where electricity was generated 
hy water power and where it could be sold more 
cheaply than here. It was impossible to secure 
the complete absence of scaling where air was 
required for combustion. 


Theory of Steel Inoculation 


The cursory reference made in the Paper to 
the inoculation of steel with a view to refining its 
crystalline structure was intended to be contro- 
versial, and the subject was complicated. When 
trying to improve the resistance of steel castings 
to shocks one must endeavour to refine the kind 
of crystalline structure that was usually present 
in steel castings. All the efforts of the producers 
of steel castings, and of those in the heavy steel 
trades, during the last 20 years had been directed 
to producing steel having as great a degree of 
purity as possible. The purer the steel, however, 
the larger would be the crystals formed on solidi- 
fication. Similarly, if one crystallised a very 
pure solution of sugar in water, the crystals 
would be larger than would be the case if the 
solution had been impure. So that the efforts 
of metallurgists in producing steels of greater 
tensile strength, better elongation properties, 
ete., had unfortunately resulted in reducing the 
resistance of the steels to shock. Therefore, the 
extraordinary situation was reached that 1) was 
perhaps a mistake to try to make steel too clean 
and too pure. Mr. Deschamps qualified that 
remark, however, by emphasising that if it were 
decided to make a steel impure, the type and 
amount of impurities added must be carefully 
controlled. If the impurities were properly con- 
trolled there was no doubt whatever, in his mind, 
that the shock-resisting property of the steel 
castings, as indicated by the Izod and other 
tests, was improved considerably. Assuming a 
bar was made of very clean and pure steel, the 
matrix of which crystallised into a few large 
crystals, it was quite conceivable that a shock 
applied to one end of that bar would cause a 
crack somewhere in the bar, because there were 
so few crystal boundaries. If by some means 
one could induce the formation of a very fine 
crystalline structure, it was quite conceivable 
that the shock, which had to travel across many 
boundaries, would be absorbed and reduced. If 
one wished to induce a fine micro-structure, 
without drastic heat-treatment such as one would 
not apply to many castings, inoculation could 
be used. 

In certain processes of steel making, as, for 
instance, the pneumatic process, no matter how 
much care was exercised, the metal was charged 
with oxides, dissolved or solid—manganese oxide, 
iron oxide, and so on. Deoxidisers, such as man- 
ganese, silicon and aluminium, were used; but 
whatever was used, oxides were present, which 
might be sub-microscopic. If, at the moment 
the de-oxidised metal entered the mould, one 
added a controlled amount of aluminium, that 
aluminium, because it had much greater affinity 
for oxygen than the deoxidisers used previously, 
would combine with the dissolved and occluded 
oxides and create a cloud of tiny nuclei which 
were invisible at 500 magnifications and became 
visible only at 600 or 700 magnifications. He 
was not prepared to say that that was the case 
in basic, electric or open-hearth steel, but it 
was so in pneumatically-made steel. By adding 
a controlled and definite amount of aluminium 
io the jet of metal entering the mould, one could 
treble the shock-resisting properties of the cast- 
ing; figures of 24, 25 or 26 ft.-Ibs. would be 
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obtained instead of 8, 9 or 10 ft.-lbs. for a steel 
of 35 to 40 tons tensile. The matter was most 
important and interesting, and was worthy of 
more research than could be given to it by those 
who were troubled by production problems. 


Valve Casting Problem 

Commenting upon Mr. Newman’s remarks con- 
cerning the production of satisfactory valve cast- 
ings in this country, or the inability to produce 
them, and the difficulty of competing with 
American and Continental valve makers, Mr. 
Deschamps said it was important to bear in 
mind that the producers in America usually 
had to make larger quantities of any given types 
of valves than was the case in this country. 
British manufacturers proceeded by trial and 
error; the production was more an art than a 
science, and the soundness of the casting was 
not known until a sample had been dissected and 
examined. Any British foundry, if asked to 
make 5,000 valves of a given type, would make 
them perfectly, but when asked to quote for 2, 
3 or 4, they had not a chance, although they 
did their best. Valve work was admittedly 
difficult, generally speaking, but very often the 
difficulties were made, not by the steel founders, 
but by the designers of the valves. The use of 
increasing pressures and temperatures, with 
superheated steam, called for the production of 
steel of improved resistance to contraction and 
resistance to scorching. The properties of the 
steel could be improved by the addition of small 
amounts of molybdenum, for instance, and he 
believed there were in this country several 
specialist firms who had achieved a considerable 
measure of success in valve making. In one 
Scottish foundry he had been amazed by the 
quality of some pressure castings, even though 
the design seemed to be as intricate as it was 
possible to make it. The designer was creating 
insuperable difficulties for the steel founders. 
Increasing steam pressures had contributed to 
the intricacy of design, and one heard of re- 
quests for valves having flanges 14 in. thick and 
connected to bodies } in. thick; but the produc- 
tion of such castings was impossible. It seemed 
that such valves could be produced only by 
carving them out of ingots! 


The Newer Conditions 


Mr. Deschamps was not prepared to subscribe 
to the view, expressed by Mr. Perry, that the 
reason for the present difficulties in valve pro- 
duction was lack of skill on the part of present- 
day moulders. He believed that in earlier times 
the moulders had much more opportunity to 
make satisfactory castings than the moulders of 
to-day had; they had not to produce castings to 
withstand the high temperatures and pressures 
to which present-day castings are subjected. 
Admittedly there was a tendency to-day to use 
more and more machine moulding in order to 
cheapen the work, but Mr. Deschamps was not 
in favour of it. He agreed that for the produc- 
tion of very imtricate castings the skilled man 
was best; no machine could ever produce as 
good a casting, if it were intricate, as the skilled 
man who rammed by hand and used his brains. 


New Heat-Treatment Methods 

The heat-treatment of steel castings was very 
important, and it was-astonishing to see the 
types of castings which the Americans were 
quenching even in water. He had read most of 
the American technical Papers, and had seen a 
description of the quenching of locomotive wheel 
centres from 920 deg. C. in cold water. 

He agreed also with Mr. Smeeton in empha- 
sising the importance of the proper positioning 
of risers on steel castings. It was not so much 
their volume that mattered as their position, 
and a major principle which must always be 
present in the mind of the steel founder was so 
to position and design the risers that they did 
not become “‘strangled’’ in the neck. The 
risers should be so made that the passage of 
steel into the castings was not impeded at any 
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point. It was a common practice to yield to 
the entreaties of the foreman fettler and to use 
an easily removable riser, at the expense of 
soundness. The foundryman should look after 
soundness first; it was a common mistake to 
have too much regard for the fettling shop and 
for the facility of removing risers, which for 
that purpose were sometimes awkwardly placed 
and badly designed. 


Shot-Blast Pressures 


Mr. Deschamps agreed that there was not a 
very large increase of mechanical efficiency when 
high pressure was used instead of low pressure 
for shot-blasting. But there was a considerable 
increase in the speed of cleaning a given cast- 
ing when using 75 lbs. instead of 30 Ibs. pres- 
sure, and the extra cost was more than justified 
by the improved results. The increasing pres- 
sure of shot-blasting was a comparatively recent 
development. The rapidity with which high 
pressure was being adopted and the economy 
which resulted from the use of high pressure 
air seemed to indicate that it was a more effi- 
cient method than low pressure, without going 
into the merits of the case from the theoretical 
point of view. 


Hydraulic Cleaning 

The cleaning of castings by means of a water 
jet was not new, but had been known for years 
and was practised on a very large scale in 
America and in Germany. The chief disadvan- 
tages were that it made a mess; it involved the 
provision of enormous settling tanks; an enor- 
mous amount of mud had to be evacuated, and it 
seemed also that if pressures of 600-700 Ibs. per 
sq. in. were applied, smaller castings would blow 
away unless special clamping devices were pro- 
vided. So that the method introduced complica- 
tions which might not be considered worth while 
except on repetition production. 

A great deal could be said on methods of pour- 
ing steel castings. If a casting were poured very 
slowly one could almost do without risers, for the 
castings would almost feed themselves. But with 
this method there were disadvantages, such as 
scabbing, so that the advantages of slow pouring 
were hardly worth having. The amount of riser 
used when pouring slowly was reduced consider- 
ably, but at the expense of surface imperfections. 


Steel Bellis 


Mr. J. A. Smeeton pointed to the fact that 
the very first steel castings made in Europe were 
bells made 80 years ago at Bochumer Verein 
Works, Bochum, Germany, and asked why there 
had not been some attempt in recent years in 
England to make cast steel bells, which were just 
as beautifully toned as, and infinitely less expen- 
sive than, the bronze belis. There might be great 
possibilities in that direction, for cast steel bells 
were not exceptionally difficult to cast. 

Mr. Descnamps said he had always understood 
that bronze bells had the best sounding proper- 
ties. He was surprised to learn that cast steel 
bells were made 80 years aga. He asked if Mr. 
Smeeton had heard the ringing of these cast steel 
bells. 

Mr. SMEETON replied that at least 75 per cent. 
of the church bells in Germany were of cast steel ; 
they were very beautifully sounding and very 
clear. 

Mr. H. O. Sater (Past-President of the 
Branch) asked if Mr. Deschamps would amplify 
his remarks concerning top pouring and bottom 
pouring. The method adopted must depend 
largely, of course, on the type of casting, the 
design of the pattern, and so on, but he asked 
whether Mr. Deschamps would favour bottom 
pouring at all for intricate castings. 

He recalled an occasion upon which he had 
been concerned with the casting of a wheel. At 
first two large risers were used, but very often 
the risers were knocked off and they took pieces 
out of the boss. He had then altered the runner, 
which was 3 in. thick and 2 in. wide, on a job 
weighing 28 Ibs. The wheel was then cast with 
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no riser whatever, but with just four poppers on 
the boss, but the pouring was rather slow. Where 
top pouring was used there was the likelihood 
of having gas or air entrapped, which was rather 
inclined to give rise to a pressure and would 
not be able to escape. With bottom pouring, 
however, there was the natural tendency for the 
air to rise as the metal rose, and provided means 
were made for the air to escape, a sound casting 
could be produced. 

Mr. Descuamps pointed out that there were 
always means for the gases to escape by reason 
of the numerous risers used, and said that, irre- 
spective of the method of pouring, the riser 
should always be filled with the hottest steel. So 
that when bottom pouring the riser must be 
filled with hot metal from the ladle to maintain 
fluidity. 

Vote of Thanks 


Mr. H. Winterton (President of the Insti- 
tute), proposing a vote of thanks to Mr. 
Deschamps, said it had been a pleasure to listen 
to so excellent a lecture and discussion, and he 
hoped that in the future Mr. Deschamps could 
be persuaded to deliver further lectures, not only 
to the London Branch, but also to other Branches 
of the Institute. He said that there was « 
shortage of men who really knew their job ‘n 
the foundry to-day, and he was afraid that in 
the near future the shortage of skilled men 
would become even more pronounced. Only a 
week ago an employer of several thousands of 
men had said that one would hardly believe how 
dificult it was to introduce lads of the right 
calibre into his foundry. That was a problem 
the employers in the industry should deal with, 
and he felt that much could be done through the 
auspices of the Institute. If the employers, 
managers and heads of departments would sup- 
port the Institute more fully, it would not be 
difficult to persuade at least the younger men 
in the foundries, who in many cases were hungry 
for instruction, to take up the education which 
was so necessary to the improvement of the 
industry. Such lectures as that of Mr. 
Deschamps helped towards that end, and it was 
a particular pleasure to propose a hearty vote 
of thanks to him. 


Contraction and Hot Tears 


Mr. C. H. Karn (Past-President of the 
Branch), who was associated with Mr. 
Deschamps on the Steel Castings Committee of 
the Institute, seconded the vote of thanks. He 
recalled the statement that the contraction of a 
steel casting was about 5 per cent., and yet the 
steel founders used an extra 40 per cent. of the 
liquid steel for the purpose of obtaining sound- 
ness. That was a very fruitful field for research 
and one which the Steel Castings Committee 
was tackling. It was interesting to note that 
the greater part of the discussion had revolved 
around the production of sound castings in the 
steel foundry. None of the speakers had ques- 
tioned the ability of the steel maker to produce 
steel having the necessary physical properties, 
whereas a considerable proportion of the dis- 
cussions on iron or even on non-ferrous materials 
were usually devoted to the problem of produc- 
ing the materials with the necessary physical 
properties. Often the methods adopted to over- 
come one defect in the steel foundry accentuated 
another. The two major problems were tears 
and contraction cavities. One aimed at provid- 
ing a feeder on the heavy section and putting 
the last hot metal into the feeder over the heavy 
section. The lighter sections, however, con- 
tracted before the heavy sections, and possibly 
a tear would occur in the lighter parts before 
the heavy part had set. Sometimes water or 


other means were’ used on the headers; but 
there again considerable difficulty was encoun- 
tered, because if the water were applied suffi- 
ciently. quickly so that the head would contract 
readily, one might chill it and so interfere with 
the feeding. rani 
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Research 


With regard to research, he said that the 
major difficulty of any research body or worker 
in the steel foundry was to find a suitable media 
with which to carry out experiments. The com- 
plexity of the shapes of some steel castings in- 
troduced great difficulties and the Steel Cast- 
ings Committee was at the moment mainly con- 
cerned with finding a suitable design of casting 
or a suitable medium upon which to carry out 
experiments in the endeavour to try out various 
factors and various fundamental principles 
affecting the steel founder. The problem was 
very difficult, and the Committee would appre- 
ciate any advice, even from a layman. 

Discussing Mr. Deschamps’ references to the 
improvement of the quality of steel castings by 
heat-treatment, Mr. Kain suggested that the 
claim, which he had known to be made once 
or twice, that heat-treatment could prove the 
physical properties of steel castings so that they 
would be equal to forgings or forged sections, 
was very dangerous, and should be flatly denied. 
Except in rare instances, he did not think it 
was possible to secure in steel castings proper- 
ties similar to those of forgings. In regard to 
some special properties, such as heat resistance 
or corrosion resistance, the casting undoubtedly 
was better, but in respect of the majority of 
physical properties the forging had the advan- 
tage. 

Mr. Kain’s experience of the. use of inocu- 
lated irons coincided exactly with that of Mr. 
Templeton. The contraction of inoculated iron 
of the very high strength type approached that 
of steel and was about 7 in. per ft., as against 
about 4} in. per ft. in steel. But in the case of 
steel there was the advantage that one could put 
a feeder over the heavy part and run directly 
into the feeder by means of an in-gate or just 
pour the metal into the top. That was, of course, 
quite impossible in the case of a grey iron mou d 
owing to the very different nature of the sand. 

No doubt Mr. Deschamps would join in passing 
an unofficial censure on such people as Dr. 
Everest who were encouraging the ironfounders 
to use 90 per cent. of steel scrap, thereby in- 
creasing the difficulties of steel founders in 
obtaining supplies! 

The description given in the Paper of the 
inoculation of steel by the addition of controlled 
amounts of aluminium to the stream of metal 
as it entered the mould was of great interest. 
Mr. Kain recalled some experiments with which 
he had been concerned, where in every case there 
was no chance to bother about the physical pro- 
perties of the resulting steel, because there was 
so much trouble in the machine shop; hard spots 
in the castings, due to local areas of aluminium 
oxide on the surfaces, had rendered the material 
quite unmachinable. 

Mr. Descuampes, briefly responding to the vote 
of thanks, commented upon Mr. Kain’s reference 
to the addition of aluminium to castings creating 
difficulties in the machine shop, he assured mem- 
bers that those difficulties would not arise if the 
amounts of aluminium added were suitably con- 
trolled. Massive additions of aluminium un- 
doubtedly created difficulties, because they gave 
rise to large visible patches of alumina, which 
was a very hard constituent and played havoc 
with the machine tools. He had been careful to 
insist in the Paper that the alumina particles 
which created the desirable micro-structure were 


of sub-microscopic size and did not create 
machining difficulties. 
Deterioration of Structures 

The Department of Scientific and Industrial 


Research has published the Sixteenth (Interim) Re- 
port of the Committee of the Institution of Civil 
Engineers, by A. H. Naytor and H. J. Grose, on 
** Deterioration of .Structures of Timber, Metal 
and Concrete Exposed to the Action of Sea Water.’ 
The Report may be obtained from H.M. Stationery 
Office, Adastral House, Kingsway, London, W.C.2 
(price. 6d. net). 
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Furnace Design 


RESEARCH DATA 


The Annual Report* of the Department of 
Scientific and Industrial Research for 1935-36 
just published contains a summary of research 
on furnace design. Some extracts are appended. 

Further work has been carried out on the 
scientific principles on which the design of fur- 
naces can be based. The investigations have been 
undertaken in the Mechanical Engineering 
Department of the Imperial College of Science 
and Technology with the financial assistance of 
the Department. 

During the year direct thermopile measure- 
ments of the radiation from combustion gases 
containing water vapour and carbon dioxide have 
been made, using the apparatus previously set 
up for determining radiation coefficients. This 
consists of a long tube of heat-resisting nickel- 
chromium steel, of inside diameter 1 ft., through 
which the products of combustion from a small 
gas-fired furnace are passed. 

Two circular holes, of 1 in. dia., were cut in 
this tube at opposite ends of a horizontal dia- 
meter, and a water-cooled metal box with a 
slightly smaller hole was arranged to face the 
tube so that the three holes were in line. Inside 
the box a concave mirror focused the narrow 
pencil of radiation from the combustion gases on 
to a sensitive thermopile, in front of which was a 
further small aperture. Thus, only radiation 
from the gases fell on the thermopile, all radia- 
tion from the tube walls being cut off. The 
thermopile was calibrated by exposing it to the 
radiation from. an electrically-heated blackened 
plate at known temperatures, placed behind the 
further hole in the tube. The gas temperatures 
were measured, as before, by extrapolating to 
zero diameter the readings of three platinum/ 
platinum-rhodium thermocouples with wire dia- 
meters 0.02 in., 0.01 in. and 0.005 in. respectively. 

A small correction had to be made for absorp- 
tion of radiation by the water vapour in the air 
between the experimental tube and the thermo- 
pile. Further, when the gas in the furnace was 
shut off, there was a small residual reading 
(about 5 to 10 per cent. of the total) over and 
above that to be expected from water vapour in 
the air. This was subtracted from the results. 
The final results for the radiation from the com- 
bustion gases are 10 to 15 per cent. below those 
calculated from Schack’s curves—which, for 
water vapour, are based on E. Schmidt’s deter- 
minations—and about 10 per cent. above those 
obtained from recently-published thermopile 
measurements for water vapour and carbon 
dioxide separately, made by Hottel and Mangels- 
dorf. In some types of problem, 25 per cent. 
would be considered a wide margin, but in many 
industrial problems the accuracy with which the 
temperatures, emissivities, etc., can be specified, 
introduces far greater uncertainties. The work 
on gas radiation has now reached a stage at 
which the results can be usefully applied to prob- 
lems of furnace heating and furnace design. 

The results of these experiments agree fairly 
well with the radiation coefficients as previously 
determined, but indicate that those were rather 
high. Since, however, the original results were 
based on a temperature difference of only about 
100 deg. Fah. between gas and tube and involved 
an uncertain correction for convection, the newer 
direct determinations are more reliable. The 
mean values of observations now available are 
probably less than 25 per cent. wrong, whereas 
there was a much larger uncertainty in Schack’s 
original calculations. 


NEGOTIATIONS FOR A MERGER of interests between 
Platt Bros. & Company (Holdings), Limited, tex- 
tile machinery engineers, and Samuel Dodd & Sons, 
Limited, dealers in textile machinery, have been 
concluded. 


* H.M. Stationery Office, Adastral House, Kingsway, London, 
W.C.2. (Price $3. net.) 
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THE METALECTRIC-RUSS “DUPLEX” METHOD OF ELECTRICALLY 
MELTING AND SUPER HEATING CAST IRON FOR HIGH DUTY 
IRON AND ALLOYS. | 


WE MANUFACTURE A COMPLETE RANGE OF ELECTRIC 
FURNACES FOR MELTING AND ALL CLASSES OF 
HEAT TREATMENT. 


Write now for further particulars and leaflets. 


METALECTRIC FURNACES LTD. 
SMETHWICK, BIRMINGHAM. 
LONDON OFFICE - GROSVENOR PLACE, S.W.I. 
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The Week’s 


Trade Talk 


Tue RaveicH Cycite Company, Limirep, are to 
extend their works. 

JoHN Russet, & Sons, brassfounders, of Albert 
Street, Motherwell, are to extend their foundry. 

EXTENSIONS ARE BEING MADE at the Parkhead Forge 
of William Beardmore & Company, Limited, Glas- 

Ww. 

Hurst Netson & Company, Limitep, Mother- 
well, are to construct eight bogie carriage under- 
frames for the Jodhpur Railway of India. 

THe Institute or Merars is launching an appeal 
for an endowment fund. The amount sought is 
£20,000, and already £14,000 has been promised. 

THe BiytHswoop SHIPBUILDING CoMPANY, 
Liuirep, Scotstoun, have received a contract from 
Manchester Liners, Limited, for a_ turbine-driven 
cargo and cattle-carrying vessel. 

LANDSLIDES IN THE HILLS near Parangahau, 
Hawke’s Bay, New Zealand, have revealed deposits 
of bentonite. Government geologists state that the 
deposits are substantial 

A BREAK-OUT OCCURRED last week at one of the 
blast furnaces of the Carron Company, Falkirk. 
(Molten metal set the departmental manager’s office 
alight, but little damage was done. 

Denny & Bros., Liuirep, Dumbarton, 
are to build one of the two escort vessels of the 
1936 Admiralty programme. The vessel, H.M.S. 

‘ Hebron,”’ will have a tonnage of 1,190. 

THe prrectors of Henry Meadows, Limited, 
manufacturers of internal-combustion engines, gear- 
boxes, etc., have decided to issue the balance of the 
company’s unissued capital, namely, 121,600 5s. 
shares. 

R. H. Neat & Company, Limrrep, of Ealing, 
London, have purchased the Dysart Road Iron- 
works at Grantham, Lincs, which were recently 
closed down. The works may be reopened shortly 
for the manufacture of contractors’ plant. 

THe prrectors of John G. Stein & Company, 
Limited, entertained their Bonnybridge and Castle- 
cary employees in Falkirk Town Hall last Friday. 
Colonel Alan Stein, managing director, was in the 
chair, and 800 guests were present. 

MoNoMeTeR MANUFACTURING CompaANy, LIMITED, 
of Savoy House, 115-116, Strand, London, W.C.2, 
have concluded arrangements with Sir W. G. Arm- 
strong Whitworth & Company (Engineers), Limited, 
to take over the manufacture of ‘‘ Monometer ’’ pro- 
ductions. 

Tv IS PROPOSED to increase the capital of General 
Refractories, Limited, by the issue of 300,000 shares 
at 10s. each. These shares will rank pari passu with 
existing shares, and will be offered to the present 
shareholders, on bonus terms, in the proportion of 
three new shares to every ten now held. An extra- 
erdinary general meeting will be held for the pur- 
pose of passing a resolution authorising this issue 
after the annual general meeting on (March 31. Part 
of the new capital will be expended on building and 
equipping a research laboratory. 


The Institute of Vitreous 
Enamellers 


We have been requested by the Chairman and 
Council of The Institute of Vitreous Enamellers 
to make the following announcement :— 

The attention of the Council of The Institute 
of Vitreous Enamellers has been directed to the 
fact that certain statements have been circulated 
hy interested parties to the effect that the 
Council have made recommendations in regard 
to specific brands of enamel frit. 

They wish emphatically to deny that they have 
ever discussed’ the relative merits of enamels or 
any other products, this question being entirely 
beyond their function and contrary to the aims 
and objects of the Institute as set out in the 
Articles of Association. 

They have been forced to seek the publicity 
afforded in the columns of this Journat in order 
to remove any erroneous impressions that may 
have been conveyed to members of the vitreous 
enamelling industry. 
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News in Brief 


Personal 


Mr. Georce B. Barnsrince has relinquished his 
seat on the board of the Consett Iron Company, 
Limited. His place has been filled by Mr. W. Leslie 
Runciman. 

Mr. Joun Ross has been appointed Carron Com- 
pany’s representative in the Bristol area. He has 
been employed in the company’s foundry office for 
nearly 12 years. 

Sm Harry McGowan, chairman and managing 
director of Imperial Chemical Industries, Limited, 
who was made a Peer in the New Year Honours 
List, becomes Baron McGowan of Ardeer. 

Mr. Rosert C. Srantey, President of the Inter- 
national Nickel Company of Canada, Limited, has 
succeeded the late Mr. Charles Hayden as chair- 
man of the company. He will retain the position 
of President. 

Mr. E. W. Sentor, managing director of George 
Senior & Sons, Limited, Swedish iron and_ steel 
merchants, Sheffield, has been appointed a Justice 
of the Peace for the City of Sheffield. He is also 
a director of the Sheffield Forge & Rolling Mills 
Company, Limited, and is a member of the Cutlers’ 
Company. 


Obituary 


THE DEATH HAS occuRRED of Mr. Thomas H. 
Spence, a director of the Portadown Foundry, 
Limited, Portadown, Armagh, Northern Ireland. 

Mr. MacLettan, M.B.E 
who died last Saturday, was for twenty-five years a 
superintendent of the spare parts branch of the 
Austin Motor Company at Longbridge. He was 
sixty-four years of age. 


Contracts Open 


Bishop’s Stortford, March 15.—400 yds. of 12-in. 
dia. spun-iron rising main, for the Urban District 
Council. Mr. V. T. Groocock, surveyor, Council 
House, Bishop’s Stortford. (Fee £2 2s., returnable. ) 

Plympton St. Mary, March 18.—5} miles of 9-in., 
7-in., and 5-in. dia. spun-iron water mains; two 
miles of 4-in. and 3-in. dia. spun-iron water mains, 
for the Town Council. Mr. P. T. Lossemore, clerk, 
Council Offices, Plympton, South Devon. (Fee 
£5 5s., returnable. ) 

Tipton, March 15.—Cast-iron mains and specials, 
for the Urban District Council. Mr. W. Williams, 
engineer, Gasworks, Alexandra Road. 

Billingborough, March 16.—Two electrically-driven 
horizontal-type centrifugal pumps of 2$-h.p. and 
6-h.p., with a stand-by plant driven by vertical- 
type Diesel engines, for South Kesteven Rural 
District Council. Mr. C. W. Bell, clerk, 41, North 
Street, Bourne, Lincs. 


New Companies 


(From the Register compiled by Jordan & Sons, 
limited, Compan Registration Agents, 116 to 118, 
Chancery Lane, London, W C.2.) 

Brass Products, Limited, 7, Laurence Pountney 
Hill. London, E.C.4.—Capital, £100. Directors: 
R. L. Miller and H. Miller. 

Platt Malleable Castings, Limited.—Capital, 
£20,000. To take over the business carried on at 
Corporation Street, Spout Lane, and Wolverhampton 
Road, Walsall, as ‘“‘ Platt Bros. & Company.” 
Directors: G. Harvey, A. R. Frier, W. H. Cooper, 
and Mrs. A. Harvey. 


Company Reports 


Crabtree Electrical Industries, Limited. 
dividend of 5 per cent. on the ordinary shares. 

C. Akrili & Company, Limited.—Profit for 1936, 
£7,936; brought in, £18,011; dividend of 2s. per 
share, tax free; to employees’ benevolent fund, 
£1,000; to special development reserve, £1,000; 
carried forward, £19,573. 
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lron and Steel Scrap Supplies 


Negotiations have been proceeding between the 
British Iron and Steel Federation and the scrap 
merchants concerning the proposals for co-ordinat- 
ing the distribution and supply of scrap. 

An official announcement made recently is as 
follows :— 


‘“In explanation of the agreement reached be- 
tween the British Iron and Steél Federation and the 
National Federation of Scrap Iron and Steel Mer- 
chants, a communication has been, or is being, 
addressed to all members of the latter Federation 
by the secretaries of each of the district associa- 
tions setting out in detail the reasons for and the 
method of providing for a better control of the dis- 
tribution of the available iron and steel scrap. 

‘““The National Federation of Scrap Iron and 
Steel Merchants has undertaken that its members 
will not either directly or indirectly sell scrap for 
export. Permission to export in classes of scrap 
not regarded as essential raw material for use in 
this country may be given on application to the 
Central Scrap Agency established by the British 
Iron and Steel Federation. 


‘““The agreement with the National Federation 
of Scrap Iron and Steel Merchants provides that 
the steelworks will confine their merchant purchases 
to members of that Federation and that members 
of that Federation will confine their sales either to 
steelworks direct or to merchants who are mem- 
bers of the Scrap Federation. 

‘“ Those merchants who are not at present mem- 
bers of the National Federation of Scrap Iron and 
Steel Merchants will be given a reasonable period 
in which to make application for membership. Such 
application shall involve that no sales for export 
shall be made after the date of this announcement 
without the consent of the Central Scrap Agency. 

“* Prices have been stabilised for the different 
classes of scrap on the basis of current official prices 
in every district of the country.” 

The plan was considered at a meeting of the 
National Federation of Scrap Tron and Steel Mer- 
chants, held at the Queen’s Hotel, Birmingham. 
last week. Mr. Ashley Ward presided over the 
proceedings, which were conducted in private. It 
was decided to call regional meetings at which the 
various subsidiary bodies in the Federation would 
have opportunity of declaring themselves on details 
of the plan, and afterwards another general meet- 


ing will be summoned on a date to be fixed here- 
after. 


Forthcoming Events 


MARCH 15. 
She field of Engineers and Metallurgists Steel 
frome the Standpoint of the Railway Companies,” Paper 


H. Turner, M.Sc., at Mappin Hall, St. George's 
Sheffield. 


MARCH 22. 
Institute of Welding, North-Eastern Branch :—‘“ Cast Iron 
Welding,” Paper by L. Tibbenham, at the Cleveland 


Scientific and Technical Institute, ‘Corporation Road, 
Middlesbrough, at 7.30 p.m. 


Institute of British Foundrymen 
MARCH 13. 

Sccttish Branch :—Annual General Me ting: ‘Gates and 
Risers’ on (a) Grey Iron ig (b) Steel Castings. 
two Papers by J. Longden and A. D. Kirby, respec- 
tively, at the Royal Technical College, Glasgow, at 
4 p.m. 

West of Yorkshire Branch :—Works visit to 
Peglers, Limited, Doncaster. 


MARCH 17 To 20. 
London Branch :—Visit to Belgian Foundries. 


MARCH 19. 
Middlesbrough Branch :—Paper on “ Steel,” at_the Cleve- 
land Scientific and Technical Institute, Corporation 
Road, Middlesbrough, at 7.45 p.m. 


MARCH 20. 

East Midlands Branch :—Annual General Meeting; Mem- 
bers’ Problems; at Loughborough College, Lough- 
borough, at 6 p.m. 

Lincolnshire Section :—Students’ Papers, at the Technical 
College, Monks Road, Lincoln, at 7 p 

Wales and Monmouth Branch :—Annual General Meeting. 
at University College, Newport Road, Cardiff, at 
6.30 p.m. 


The Institute of Vitreous Enameliers 


MARCH 18. 


Midland Section :—‘‘ Importance of Temperature Control 
with Reference to Vitreous Enamelling.” 
Paper by H. Astbury, M.I.Mech.E., at the Chamber of 
Gommnense, New Street, Birmingham, at 7.30 p.m. 
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Foundry Equipment 


and Furnaces 


We specialise in the most modern 
and efficient Foundry Plant. Our 
experience in Continuous Castings 
Systems will be of great value 
to you. 


Our furnaces operate on almost 
every type of fuel. 


Our technical staff at your service. 


Coggon Foundry Equipment Ltd. 


Shay Lane, Ovenden, 


HALIFAX, YORKS, 


Telegrams: ‘‘ Coggon, Halifax ”’ Telephone: 2423 
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Raw Material Markets 


In view of the shortage of iron and steel in this 
country, it was decided last week to allow pig-iron 
te be imported duty free and to reduce the import 
duty on semi-finished and finished steel to 10 per 
cent. Owing to the shortage on the Continent, 
however, little benefit is likely to accrue from these 
changes. Following the announcement that prices 
of finished iron had been raised by £1 7s. 6d. per 
ton, it has been decided to increase the price of 
marked bars by the same amount. It can be taken 
as definite that prices of heavy steel are to be 
advanced on June 1. There has been no general 
advance since May 29 last. The big users have 
received notice of prospective advances to take effect 
after May 31. It is not yet known what will be the 
amount of the advance, but in all probability it will 
not be less than 10s. per ton. 


Pig-lron 


MIDDLESBROUGH. Although the weekly 
market continues to be quite well attended, little 
new business can be considered at the present time. 
Deliveries are still carefully distributed and only 
in exceptional circumstances can consumers procure 
additional tonnages. Makers have their outputs for 
the first half of the year fully accounted for, and 
they are unwilling to negotiate further ahead until 
the scale of prices has been revised. Nominal quo- 
tations are unchanged at 81s. for No. 3 Cleveland 
G.M.B., 83s. 6d. for No. 1 Cleveland foundry, and 
80s. for No. 4 foundry and No. 4 forge 
iron, delivered Middlesbrough. The position in 
the hematite market remains very tight. - De- 
liveries under contract have been maintained, but 
new orders are out of the question. Prices are un- 
altered, but it is expected that changes will be 
made on June 1. 

LANCASHIRE.—There is a heavy demand in this 
area, both for armaments and for normal industrial 
requirements. It is now almost impossible to 
secure additional supplies of foundry pig-iron from 
Midland producers, who are fully sold under exist- 
ting contracts. For delivery to users in the Lanca- 
shire price zone, Staffordshire and Derbyshire No. 3 
foundry iron is quoted on the basis of 89s. per ton, 
with Northants at 87s. 6d., and Derbyshire forge at 
from 84s. to 86s. Supplies of hematite are ex- 
tremely difficult to acquire, except under contract. 

MIDLANDS.—Consumers are _ pressing _for 
deliveries under existing contracts, and would 
willingly purchase additional supplies were that at 
all possible. At the moment it is only possible to 
obtain the special grades of pig-iron in the open 
market. Prices of the ordinary grades are nominal 
at 83s. 6d. for Northants No. 3, and 86s. for Derby- 
shire, Lincolnshire and North Staffordshire No. 3, 
including delivery to Birmingham and Black Country 
stations. Low-phosphorus iron is quoted at around 
£5 5s. per ton, while medium-phosphorus is 
nominally from 90s. to 97s. 6d. The minimum 
quotation for refined pig-iron is £6 17s. 6d. Activity 
in the hematite market is chiefly confined to the 
renewal of expired contracts, but only quite small 
tonnages are generally involved. For delivery to 
Birmingham and Black Country stations, West Coast 
mixed numbers are quoted at £5 9s. 6d., East Coast 
No. 3 at £5 8s. 6d., and Welsh mixed numbers at 
£5 8s. per ton. These prices are effective only for 
deliveries up to the end of June. 

SCOTLAND.—-Home-produced pig-iron is difficult 
to obtain, and supplies from the Continent are also 
only small. New business is of a hand-to-mouth 
nature, as makers do not desire to enter into further 
contracts. No. 3 foundry is quoted at 88s. f.o.t. 
furnaces, with 2s. 6d. extra for No. 1. No. 3 
Cleveland iron is quoted at 84s. f.o.t. Falkirk and 
87s. f.o.t. Glasgow, but these figures are purely 
nominal, as there is no iron available. The shortage 
of hematite and basic is still acute, and prices are 
nominal, 


Coke 


Prices are firm on the foundry-coke market, with 
no indication that any reduction will be made over 
the summer months. There is a heavy inquiry, but 
only limited tonnages are obtainable. For delivery 
to Birmingham and district, best Durham coke is 
quoted at 42s. 6d. and upward, and Welsh coke 
from 40s. to 56s. per ton. 


Steel 


Little new business has been transacted in the 
steel market during the past week owing to the diffi- 
culty of finding suppliers in a position to accept 
orders, states the official report of the London Iron 
and Steel Exchange. The scarcity has become accen- 
tuated, and, while the demand is increasing as a 
result of the normal spring expansion in trade, pro- 
duction seems to be in danger of declining owing to 
the scarcity of raw materials, and few of the steel- 
works are prepared to take fresh business except 
for far forward delivery. In the semi-finished steel 
department, the pressure to obtain supplies is grow- 
ing, and in several cases consumers have had to 
curtail severely their production of finished steel 
owing to lack of supplies. Deliveries of Continental 
steel against the quota are much in arrears, and 
there seems no likelihood of an early improvement 
in the position. There is still a scarcity of finished 
steel, although the works are operating at as near 
capacity as their supplies of raw material will per- 
mit. Great efforts are being made to maintain de 
liveries, but consumers complain of the interrup- 
tion to work caused by delays. Little export trade 
has been transacted of late, and most of the steel- 
works for the time being are refusing orders in an 
attempt to overtake the home demand. 


Scrap 


Owing to the shortage of material and the lack 
of information regarding prices under the new 
scheme for the control of dealings in the scrap 
market, trade has again been quiet, and selling 
has generally involved only small tonnages. In the 
Cleveland area it is stated that a grading system 
for heavy steel scrap will soon come into operation. 
It is further reported that the fixed delivered 
prices will be 69s. per ton for No. 1, 67s. for No. 2, 
and 62s. for No. 3 quality. A good inquiry is re- 
ceived in the (Midlands, but no substantial tonnages 
have changed hands. Selling prices have been 
stabilised in the Yorkshire area, but business has 
not been transacted strictly in accordance with the 
official maximum quotations, in view of the fact 
that the suggested prices await unanimous accept- 
ance. The control agreement has been well re- 
ceived in Scotland, and the official prices are not 
higher than was generally anticipated. 


Metals 


There has again been a firm tone on the London 
Metal Exchange, and prices have again soared to 
record levels. The price of tin surmounted the £300 
mark on Wednesday and is now at the highest peak 
for many years past. The price of copper showed 
a pronounced increase, as, also, did the quotations 
for spelter and lead. In the case of the last-named 
metals, 1l-year records have been established. No 
sooner had the General Motors strike been settled 
than industrial relationships in the United States 
were threatened by the possibilities of a strike in 
the steel industry. Fortunately, this has now been 
averted, and there is every reason to believe that 
plants will be able to operate at a high capacity. 

Copper.—Business has been on a good scale during 
the past week, and the price of standard metal has 
been well maintained. It is, perhaps, just as well 
that some of the speculative interest has waned, 
although, of course, this element remains an im- 
portant factor in the market. In the United States 
the price has been raised to 164 cents per Ib., de- 
livered Connecticut Valley. It is now increasingly 
difficult, to obtain supplies for near delivery. 

Daily market prices :— 

Cash.—Thursday, £70 7s. 6d. to £70 10s. ; Friday, 
£69 17s. 6d. to £70; Monday, £71 12s. 6d. to 
£71 15s.; Tuesday, £73 to £73 2s. 6d. ; Wednesday, 
£77 2s. 6d. to £77 10s. 

Three Months.—Thursday, £69 to £69 2s. 6d.; 
Friday, £68 12s. 6d. to £68 13s. 9d.; Monday, 
£70 15s. to £70 16s. 3d.; Tuesday, £71 12s. 6d. to 
£71 15s.; Wednesday, £74 18s. 9d. to £75. 

Tin.—At a meeting of the International Tin Com- 
mittee in Paris on Friday, it was decided that the 
quota for the second quarter of 1937 should be at 
100 per cent. of the new standard tonnages, the 
same as for the January-March period. Estimating 


Marc# 11, 1937 


probable consumption at 170,000 tons yearly and 
making allowance for underproduction, the quota is 
expected to add 1,600 tons monthly to stocks. In 
its communiqué issued after the meeting the Com- 
mittee remarks on the reduction in visible tin 
supplies for February. The fall it attributes princi- 
mes to the fact that for most of the past month 
one of the Eastern smelters was closed, and to the 
occurrence of the Chinese New Year. It is added 
that there is a big production reserve available above 
the standard tonnages established under the control 
agreement. If necessary, this reserve can be utilised 
at very short notice. The Committee’s next meet- 
ing will be held on June 11. The market has been 
firm during the past week and the strong tone has 
been encouraged by heavy buying in the United 
States. 

Metal Exchange quotations were as follow :— 

Cash.—Thursday, £256 5s. to £256 1l5s.; Friday, 
£256 to £256 5s.; Monday, £269 10s. to £269 15s. ; 
Tuesday, £276 10s. to £277; Wednesday, £301 to 
£301 10s. 

Three Months.—-Thursday, £257 10s. to £257 15s. ; 
Friday, £256 15s. to £257; Monday, £269 5s. to 
£269 10s.; Tuesday, £275 15s. to £276; Wednes- 
day, £296 to £297. 

Spelter.— Production of this metal is fully sold 
over the next few months, but, nevertheless, inquiries 
continue to be received for heavy tonnages. Plans 
are being considered for the expansion of output, 
but some time must inevitably elapse before any 
appreciable extra tonnage becomes available. An 
interesting rumour is in circulation with regard to 
the Government’s purchasing of spelter. It is 
reported that some 60,000 tons have been stocked in 
th: Birmingham district, but this figure may in 
reality be much lower. Nevertheless, it is quite 
likely that the Government possesses substantial 
tonnages. 

Official quotations were as follow :— 


Ordinary. — Thursday, 15s.; 
£32 1s. 3d.; Monday, £33 18s. 9d.; 
£35 8s. 9d.; Wednesday, £36 5s. 

Lead.—Most users of this metal are well covered 
for supplies, and are showing rather less active 
interest. Prices have been firm, and on Monday the 
quotation reached the highest level since 1926. The 
building trade is an important lead consumer, and 
building plans approved in the United Kingdom in 
January showed a sharp decline in residential build- 
ing. However, industrial and other building opera- 
tions showed an increase. The net fall is equivalent 
to 9.4 per cent. World smelter output of lead in 
1936 was, according to the Metallgesellschaft, 
1.433.582 metric tons, as compared with 1,412,269 
tons in the previous year. Polish lead production in 
January rose by 2 per cent., as compared with 
December, to 1,423 metric tons. In the year 1936, 
15,000 metric tons of lead were produced in Poland, 
as against 18,800 tons in the previous year. Efforts 
are being made to reopen lead mines in France. 
The General Council of the War Department have 
been considering the possibilities of resuming opera- 
tions at mines at Maures and Esterel. 

Day-to-day quotations :— 

Soft Foreign (Prompt).—Thursday, £32 15s. ; 
Friday, £32 17s. 6d.; Monday, £34 1s. 3d.; Tues- 
day, £34 12s. 6d.; Wednesday, £36. 


Friday, 
Tuesday. 


THE RAPID MAGNETTING MACHINE Co. Ltd. 
MAGNET WORKS, LOMBARD 8ST. 
BIRMINGHAM, 12 
DESIGNERS & _ URERS 


(LIFTING MAGNETS \ 
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For “easy stripping” use 


YORKSHIRE SAND 


Yorkshire Sand is of a synthetic nature, its 
production being under careful laboratory 
control. Perfect standardization is obtained 
with the various grades, suitable for light and 
the heaviest steel castings. 


It is because of the refractoriness of the sand 
and of the toughness ‘of the mould surface that 
castings made with Yorkshire Sand are dis- 
tinguishable by their excellent finish. 


Please address all enquiries to the nearest Sales Office : 


GENERAL REFRACTORIES LTD., 


sake Genefax House, Sheffield 


Sheffield 31113 (6 lines). 


Telegrams : 
“ Genefax, Sheffield.” 


LONDON OFFICE: SCOTTISH OFFICE: SOUTH WALES OFFICE: MANCHESTER OFFICE: 


Russell House, 156, St. Vincent St., 11, Wind St., 9, Albert Square, 
Adelphi, W.C.2. Glasgow. Swansea. Manchester, 2. 
Telephone: Temple Bar 7361. Telephone: 5250. Telephone : 3680. Telephone: Blackfriars 6130. 
Telegrams: Telegrams: Telegrams: Telegrams: 


**Genefax, Rand-London.’’ ‘‘Genefax,Glasgow."’ ** Genefax, Swansea.’’ ** Genefax, Manchester.’’ 


* 


Read what an 
IMPORTANT 
STEELFOUNDER 
says :— 


“During the 40 years I have 
been connected with Steel 
Foundry work, considerable 
changes have taken place. 
Away back, we had Steel 
Moulders’ Composition, Old 
Crucible Pots, etc., and each 
works claimed to have its 
own ‘secret’ moulding com- 
position. High Silica Sand 
has eliminated practically all 
these from many foundries 


| and to-day we have your 


‘Yorkshire Sand’ which acts 
almost like a chill, and leaves 
the skin of the casting blue- 
black and as clean as cast 


iron. 


The hot steel lies quietly 
against the wall of sand, and 
often when the casting has 
been lifted out of the mould, 
the latter looks as if it could 
be used over again, just like 


a permanent mould.” 
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14 
COPPER 
Standard cash 77 2 6 
Three months 7418 9 
Electrolytic 79 0 0 
Tough ‘is 79 17 6 
Best selected 80 7 6 
Sheets sa 110 2 6 
i 90 17 6 
Wire bars 8112 6 
Ingot bars 8112 6 
H.C. wire rods 85 6 
Off. av. cash, Feb. eae 
Do., 3 mths., Feb. . 59 6 9 
Do., Sttlmnt., Feb. 
Do., Electro, Feb. .. 64 11 103 
Do., B.S., Feb. .. .. 6413 9 
Do., wire bars, Feb. .. 65 3 6 
Solid drawn tubes aie .. 15}d. 
Brazed tubes .. Lbjd. 
BRASS 
Solid drawn tubes cia .. 134d. 
Brazed tubes .. 15$d. 
Rods, extd. or rlld. 8d. 
Sheets to 10 w.g. .. 
Rolled metal .. lOgd. 
Yellow metal rods... 8d 
TIN 
Standard cash & 
Three months pn .. 296 0 0 
English... .. 30110 0 
Bars. . 003 0 .0 
Eastern ae .. 29615 O 
Banca . 08 & 0 
Off. av. cash, Feb. .. 23319 7 
Do., 3 mths., Feb. .. 234 16 8} 
Do., Sttlmt.,. Feb. .. 23319 6 
SPELTER 
Ordi 36 5 O 
Remelted . 34 66 
Hard 32 6 3 
Electro 99.9 33:16 3 
English. 37 ll 3 
India 3 
Zinc dust 3110 0 
Zinc ashes 2 
Off. aver., Feb... 26 4 & 
Aver. spot, Feb. .. -- 25 2 &} 
LEAD 
Soft foreign ppt. .. 
Empire (nom.) .. 0 
Aver. spot, Feb. .. -. 28 6 4} 
ALUMINIUM 
Ingots £100 to £105 
Wire hr 1/3 to 1/4 Ib. 
Sheet and foil 1/2 to 1/4 lb. 


ZINC SHEETS, &c. 


Zinc sheets, English 48 5 0to48 15 0 
Do.,V.M. ex-whse.48 5 Uto4815 0 
Rods 50 10 0 


English .. 85 0 0 to 86 0 
Chinese, ex-whse. .. 
Crude, c.i.f. (nom.) 


QUICKSILVER 


FERRO-ALLOYS AND 
STEEL-MAKING METALS 


Ferro-silicon— 
25% 
45/50% .. 1015 Oto lz 
75% -- 1615 Oto 17 


Ferro-vanadium— 
35/50% .. 


oon 


12/8 lb. Va 
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RAW MATERIALS—PRICE LIST 
(Wednesday, March 10, 1937) 


Ferro-moly bdenum— 
70/75% carbon-free 
Ferro-titanium— 
20/25% carbon-free .. 9d. Ib. 
Ferro-phosphorus, 20/25% £21 to £22 
Ferro-tungsten— 


4/6 Ib. Mo. 


80/85% .. 4/- lb. 
Tungsten metal powder— 

98/99% .. 4/14 lb. 
Ferro-chrome— 

2/4% car. 3117 6 

4/6% car. 2110 0 

Ferro-chrome— 

Max.2% car. .. .. 3210 0 

Max. 1% car. .. 

Max. 0.5% car... 

70% carbon-free 94d. Ib. 
Nickel—99.5/100% to £185 
“F” nickel shot .. ..£165 0 0 
Ferro-cobalt, 98/99% a3 7/3 lb. 
Metallic chromium— 

96/98% .. 2/5 Ib. 


Ferro-manganese— 
76/80% loose £13 15 Otol4 5 0 
76/80% packed £14 15 Otol5 5 0 
76/80% export .. 
Metallic manganese— 
94/96% carbon-free .. 1/3 lb. 
Per ton unless otherwise stated, 
basis 2-ton lots. 


HIGH-SPEED TOOL STEEL 


Finished bars, 14% tungsten 2s. 0d. 
Finished bars, 18% tungsten 2s. 9d. 
Per lb. net, d/d buyers’ works. 

Extras— 
Rounds and sae 3 in. 


and over 4d. lb. 
Rounds and squa. res, under 
¢in.tofin. .. .. 3d. Ib. 
Do., under } in. to in. .. 1L/- Ib. 
Flats, 4 in. X } in. to under 
lin. x 2 in. 
Do., under in. x hi in. .. lb. 
Bevels of approved sizes 
and sections 6d. |b. 


Bars cut to length, 10% extra. 


SCRAP 
South Wales— & 
Heavy steel 810 0 
Mixed iron and 
steel 5 O0to3 7 6 
Heavy cast iron 810 0 
Good machinery 4 2 6to4 5 0 
Cleveland— 
Heavy steel 3 7 O0t.3 9 O 
Heavy castiron 315 Oto3 17 6 
Heavy machinery 317 6to4 0 0 
Midlands— 
Short heavy steel .. 
Light cast-iron 
scrap 217 6to3 0 0 
Heavy wrought 
iron 310 Oto3 17 6 
Steel turnings a 
Scotland— 
Heavy steel .. 3 5 Oto3 7 0 
Ordinary castiron . . 400 
Engineers’ turnings 
Cast-iron borings 2 VU Oto2 2 6 
Wrot-iron piling a 
Heavy machinery 4 5 Oto4 6 6 
London—Merchants’ buying prices, 
delivered yard. 
Brass .. 38600 
Lead (less usual draft) .. 2810 0 
Tea lead... « 
Zinc 20 0 0 
New aluminium cuttings . 74 00 
Braziery copper .. .. 560 0 
Hollow pewter... .. 180 0 0 
Shaped black pewter .. 130 6 © 


PIG-IRON 
N.E. Coast (d/d Tees-side area)— 
Foundry No.1... 83/6 
” No. 3 oe oe 81 [- 
” No. 4 80/- 
Forge No. 4 - ae 80/- 
Hematite No.1 .. 98 /-* 
Hematite M/Nos. .. en 97 /6* 
N.W. Coast— 
Hem. M Glas. .. 98 /-* 
d/d 109 /6* 
Millestle in iron nd ja Birm. . 135/- 
Midlands (d/d Birmingham dist.)— 
Staffs No. 4 forge .. - 83 /- 
» No.Bfdry... 86/- 
Northants forge .. ee 80/6 
fdry. No.3... 83/6 
fdry. No.1 .. 86/6 
Derbyshire forge .. = 83 /- 
” fdry. No.3 .. 86 /- 
” fdry. No.1 .. 89/- 
Scotland— 
Foundry, No. 1, f.o.t. .. 90/6 
No. 3, f.ot. .. 88 /- 
Cleveland No. 3, Glasgow 87/- 
Falkirk .. 84/- 
Scottish hem. M [Nos. d/d.. 98 /-* 
Sheffield (d/d district) — 
Derby forge 80/6 
» fdry. No.3. 83/6 
Lines forge se 80/6 
fdry. No. 3 . 83/6 
W.C. hematite .. 103 /6* 


Lancashire (d/d eq. Man.)— 


Derby fdry. No. 3 ors 89/- 
Staffs fdry. No.3 .. 89 /- 
Northants fdry. No.3... 87/6 
Cleveland fdry. No.3... 89/- 
Glengarnock, No. 3 105 /- 
Clyde, No. 3 105 /- 
Monkland, No.3 .. és 105 /- 
Summerlee, No. 3 oh 105 /- 
Eglinton, No.3... 105 /- 
Gartsherrie. No. 3 - 105 /- 
Shctts, No. 3 105 /- 


* Subject to a rebate of 5s. per ton under 
certain conditions. 
FINISHED IRON AND STEEL 


Usuai district deliveries for iron ; delivered 
consumer's station for steel. 


Iron— 8&0. 
Bars (cr.) . 
Nut and bolt iron 10 5 0t010 15 0 
Hoops - 1215 0 
Marked bars (Staffs) f.o. t. 14.7 6 
Gas strip .. -- 1215 0 


Bolts and nuts, } i in. x 4 in. 
17 10 0 and up. 


Steel— 

Plates, ship, ete. 910 6to 913 0 
Boiler plts 10 0 6told 3 0 
Tees - 103 0 
Joists 9 3 0 

Rounds and squares, 3 in. 
to 54 in. .. 10 3 0 

Rounds under 3 in. to " in. 
(Untested) : 910 0 
Flats—8 in. wide and over 9 8 0 
», under 8 in. and over 5in. 913 0 
Rails, heavy 8 5 Oto 810 0 
Fishplates .. 0 
Hoops (Staffs) 10 56 0 
Black sheets, 24g. (4-t. lots) 12 0 0 
Galv.cor.shts. ( , ) 1440 0 
Galv. flatshts. ( , ) 1410 0 
Galv. fencing wire, 8s. plain 16 0 0 
Billets, soft. . 6 5 0 
Sheet bars . 6 2 6to6 10 0 
Tin bars 6 2 6to6 10 0 
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Per Ib. basis 

Strip .. a 143d. 

to 10 w. 15$d. 
Wire 164d. 
Rods .. 164d. 
Tubes .. 193d 
Castings 154d 


Delivery 3 cwt. free. 

10% phos. cop. £33 above B.S. 
15% phos. cop £38 above B.S. 
Phosphor tin (56%) £30 above 
price of English ingots. 

C. Crurrorp & Son, Lirrep. 


NICKEL SILVER, &c. 


Per Ib. 
Ingots for raising 9d. to 1/3 
Rolled— 
To 9 in. wide 1/3 to1/9 


To 12 in. wide 1/3} to 1/93 


To 15 in. wide 1/34 to 1/94 
To 18 in. wide 1/4 to 1/10 
To 21 in. wide 1/44 to 1/103 
To 25 in. wide 1/5 tol/ll 


Ingots for spoons and forks 9d. to 1/54 


Ingots rolled to spoon size _—1/- to 1/84 
Wire round— 
to 10g. 1/64 to 2/1} 


with extras according to gauge. 
Special 5ths quality turning rods in 
straight lengths, 1/5} upwards. 
AMERICAN IRON AND STEEL 
At Pittsburgh unless otherwise stated. 


Dols, 
No. 2 foundry, Phila. .. .. Save 
No. 2 foundry, Valley .. -. 21.00 
No. 2 foundry, Birm. .. 
Basic, Valley .. 20.50 
Grey forge, Valley 20.50 
Ferro-mang. 80%, seabuard .. 80.00 
O.-h. at mill .. 39.00 
Billets .. .. 34.00 
Sheet bars -. 34.00 
Wire rods 43.00 

Cents. 
Tron bars, Chicago 
Steel bars 2.20 
Tank plates 2.05 
Beams, etc. 1.90 
Skelp, grooved steel 1.80 
Steel hoops 1.95 
Sheets, black, No. 24 2.80 
Sheets, galv., No. 24 3.40 
Wire nails a 2.25 
Plain wire 2.60 
Barbed wire, galv. ba 2.75 
Tinplates, 100-Ib box .. $4.85 


COKE (at ovens) 
Welsh foundry .. 32/6 to 33/- 
» furnace 27/- to 28/- 
Durham foundry 25/6 to 26/6 


furnace 23 /- 
Scotland foundry 28 /- 
furnace — 
TINPLATES 


f.o.b. Bristol Channel ports. 
L.C. cokes 2014 per box 20/6 to 21/6 


» 28x20 ,, 41 /- to 43/- 
» 20x10 ,, 29/- to 29/6 
»  18%xl4 ,, 21/- to 22/- 


CW. 17/6 to 18/6 


28x20 ,, 35/6 to 36/6 

25/- to 25/6 

183x114 18/- to 19/- 
SWEDISH CHARCOAL IRON & STEEL 
Pig-iron .. £810 Oto £910 0 
Bars-hammered, 

basis .. £17 0 Oto£l8 0 0 
Bars and nail- 

rods, rolled, 

basis £17 0 0 0 
Blooms .. £13 0 Oto£fl4 0 O 
Keg steel .. £26 0 Oto£29 0 0 
Faggot steel £18 0 Oto£23 0 0 
Bars and rods 

dead soft, 0 Oto£l4 O 


All per English ton, f.o.b. Gothenburg. 
[Subject to an exchange basis of 
Kr. 9.39 to £1.] 


M 
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DAILY FLUCTUATIONS Standard Tin (cash) Spelter (ordinary) Lead (soft Sn prompt) 
Standard (cash) £ £ oa d. d. 
8. Mar. 4 .. 256 5 OQ inc. 120/- Mar 4 3115 Oine. 13/9 Mar. 4 .. 32 15 0 ine. 6/3 

Mar. 4 70 7 dec. 17/6 5 .. 256 0 Odec. 5/- 5 6/3 2/6 
5 6917 6 ,, 10/- .. 26910 O inc. 270/- 8 33 13 9 ,, 32/6 ” 8 . 23/9 
8 7112 6ine. 365/- 9 .. 27610 0 ,, 140/- a 9 8 ,, 35/- 9 .. M4126, 11/3 
9 27/6 10 .. 301 0 O ,, 490/- 10 36 5 0 16/3 ” 10 ,, 27/6 
82/6 

Electrolytic Copper Tin (English ingots) Spelter (Electro, 99.9 per cent.) Lead (English) 
t a 4 £ £ «8 a, 

Mar. 4 74 0 Oince. 10/- Mar 4 .. 256 5 O inc. 110/- Mar. 4 34 8 Qinc. 13/9 Mar. 4 34 15 0 ine. 5/- 
5 73 10 Odec. 10/- 5 .. 256 5 No change 5 3415 0 ,, 6/3 5 .. 3415 No change 
8 75 0 Oinc. 8 .. 26910 O inc. 265/- ” 8 36 6 3 31/3 8 .. 36 0 26/- 

10 40/- 10 .. 30110 0 ,, 500/- 10 38 16 3 ,, 16/3 
A COMPARISON OF SCRAP PRICES 
Prices of Heavy Steel Scrap (Delivered) in the Principal Districts at the Beginning of Each Month in the Years 1930-1937. 
Year. January. | February.| March. | April. May. June. July. | August — October — ag Rend 

Scotland— 

1930 -|3 9 0°53 7 5 0/3 5 0/3 0 6!'215 0/212 0/210 3/210 0/210 0/310 61313 
1931 7 6/2 76/2 5 0/2 5 0 0/117 6/117 6/117 6}117 61115 0/2 0 0/210 217 3} 
1932 -|2 2 6/2 2 6/2 0 0/117 6)117 6/117 6/115 0/115 0}112 6/113 0/112 2 6/2 1 
1933 -|115 0)117 61118 9)118 0}117 61/118 9/2 0 0/2 2 6/2 5 6/115 0/116 
1934 -|2 8 91214 3/213 0/213 0/212 0/210 0/210 6/210 6/211 0/210 91210 012 8 9/2 0 7 
1935 -|210 0)210 0/210 0/210 0/210 0)210 0/210 0/210 0/210 0/210 2 
1936 212 6)217 6)217 6/217 61/217 6/217 6/217 6/217 6/217 6|217 6|210 74/210 

North-East Coast— 

1930 -|3 3 6'3 3 6/3 20/3 0 0/217 6'210 0/210 0/2 7 7 612 76/2 60;213 4 
1931 -|2 60/2 6 0/2 &6 6 2 6/2 0 01117 61117 61117 6/117 61117 2 6/21 2 
1932 0 0/2 0 0/115 0;115 0/115 0/115 01115 0} 116 0/115 112 6/115 0] 117 6] 1 15 10 
1933 -|2 00/2 0 0 01115 0/117 6/2 2 6/2 2 6/2 3 6/2 &6 0/2 7 63/2 7 6/2 2 2 
1934 210 0/216 0/210 0/2 7 6/2 7 6/210 0/2 9 9/210 0/210 0/210 0/211 61/211 3/210 34 
1935 211 6/211 91/212 0/212 0/212 6/212 61212 6/212 6/212 6/212 6/2138 9/212 44 
1936 -|218 0) 217 931217 6)217 6/217 6|217 931217 6/217 6/218 53219 6|3 0/3 1 3/218 4} 

South Wales— 

1930 -|3 7 6/3 6 0,3 6 0/3-4 2 61217 6/216 0/215 0/214 9/212 6/212 6/2 5 01218 34 
1931 125 012 7612 7612 7 61/3 & 013 3 6128 0 O18 0 O1118 O18 2 618 O18 7 6139.4 @ 
1932 -|2 66/2 5 0/2 2 6)2 2 0/119 0/117 6)118 6/118 0)118 01117 6/118 %& 
1933 -|2 00/2 40/2 3 6/2 3 6/2 3 0/2 5 0/2 5 0/2 8 01210 0;210 0/210 0}2 5 3} 
1934 -|210 0/216 3/215 9/213 9/214 3}/215 0/214 3/214 01215 61215 61/215 61214 7 
1935 (215 6/215 6/215 6/215 6/215 6/215 61/215 6/215 6|216 141217 9/219 8/3 1 13,216 24 
1936 -|3 4 3)3 5113;3 & 8/3 5 5 3)3 3 210/383 2 43/3 3 43/3 4 O 3 40/3 4 23 4 3 


INCHESTER HOUSE, OLD BROAD: ST., LONDON, E.C.2._ 


CLARENCE CHAMBERS, 39, CORPORATION STREET, BIRMINGHAM. 
13, RUMFORD STREET, LIVERPOOL. 


PIG 


IRON 


All grades FOUNDRY, HEMATITE, BASIC, SPECIALS, &c. 


NON-FERROUS METALS 


COPPER, TIN, LEAD, SPELTER, ANTIMONY, 


CENTRAL CHAMBERS, 
, HOPE ST., GLASGOW, Cc. 


CHROME ORE. 


ZETLAND ROAD, 


MIDDLESBROUGH. 


7 
43d. 
5d. 
64d. 
bid. 
92d. 
54d. 
[3 
93 
93 
0 
104 
1/54 
2/14 
3 in 
.76 
.38 
.00 
-50 
.00 
“00 
00 
.00 
.00 
nts. 
15 
20 
.05 
.80 
95 
.80 
40 ow 
"25 
.60 
-75 
| 
33/- 
26/6 an 
23)- 
ce 
21/6 
43/- 
cr 
29/6 
18/6 4 4 
25/6 x 
: 
+ 
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FOUNDRY TRADE JOURNAL 


Marca 11, 1937 


SITUATIONS VACANT AND WANTED 


@TEEL Foundry Manager is open for engage- 

ment. First-class metallurgist and _ steel 
inaker from Siemens, Tropenus, Stock oil Con 
verter, and electric furnaces. Understanding 
the manufacture of. steel castings from A to Z. 
Either home or abroad.—Davip Dovutas 
McGurriz, 43, High -Fernley Road, Wyke, 
Bradford. 


RAUGHTSMAN required, experienced in 
the design of structure, plant and equip- 
ment for the manufacture of vertically cast iron 
gas and water pipes. Applications will only be 
considered from men experienced in the class of 
work referred to, and should give full detail of 
past and present employment, age, and salary 
required.—Address: ‘‘ Pipes,’’ Heap, WRIGH?- 
son & Co., Lrp., ‘Teesdale Iron Works, 
Thornaby-on-Tees. 


JROREMAN for jobbing foundry in Cornwall. 

General iron castings and some  non- 
ferrous work Twenty moulders employed. 
Reply for interview in London. stating wages 
required.—Address : ‘‘ Heap, WRiGH1- 
son & Co., Lrnp., Teesdale Iron Works, 
Thornaby-on-Tees. 


FROUNDRY Foreman for good class jobbing 

iron foundry near London. Must have 
had sound practical experience. Full details 
and age to: Box 276, Offices of THe Founpnry 
Traps Jousnat, 49, Wellington Street, 
Strand, London, W.C.2. 


ANAGER required for well-equipfed non- 
ferrous foundry near London. Good. con- 
nection essential and/or investment.—Box 274, 
Offices of Tue Founpry ‘Trape JourNaL, 
49, Wellington Street, Strand, London, W.C.2. 
WANTED for a steel foundry on the North- 
East Coast, a Weight Estimating 
Draughtsman and two Juniors. Apply stating 
age, experience, and salary required, to: Box 
248, Offices of THe Founpry TRADE JOURNAL, 
49, Wellington Street, Strand, London, W.C.2. 


ANTED.—One or two Moulders for loam 

work and dry sand, for genera] cast-iron 
work in Midlands.—Box 284, Offices of Tue 
Founpry Trape Journat, 49, Weilington 
Street, Strand, London, W.C.2. 


EMPLOYMENT REGISTER. 


Conducted by the Institute of British Foundry- 
men by eourtesy of the proprietors of Tae 
Founpry Trape JouRNAL. 


Correspondence should be addressed to the 
General Secretary, Institute of British Foundry- 
men, St. John Street Chambers, Deansgate, 
Manchester, from whom full particulars can be 
obtained of this service. 

Any employer wishing to communicate with a 
candidate should write to the General Secretary, 
quoting identification number. 


RACTICAL Foundrymar desires position. 
Long experience in supervisory positions 
with first class firms, general engineering up to 
40 tons; also considerable repetition and 
mechanised experience. Accustomed to modern 
melting plant. Alloys and non-ferrous; esti- 
mating and costing. (298) 


PROPERTY 


MODERN Steelfoundry at Rotherham, maiu 

building 65 ft. by 150 ft. (erected 1916) ; 
complete with 10-ton crane. Site 1 acre. Siding 
on L.N.E. Rly. Adjacent canal.—Apply : 
Gorpon, P.O. Box 98, Sheffield. 


OR SALE.—Foundry and Machine Shop. 
1,500 sq. yds.; good stone-built freehold 
remises in the centra of Keighley; two 
upolas, Electric Hoist, with excellent charging 
stage; Machine Shop, three storeys and base- 
ment; lift operating for all floors; garage, 
offices and pattern room.—Apply Wa. Roserr- 
sHaAw & Myers, Barclays Bank Chambers, 
Keighley. 


MACHINERY 


MISCELLANEOUS—Continued 


OR SALE.—Type C. A. Morgan Tilting 
Furnace, equal to new; oil-fired, Wallsend 
burners; capacity 15 cwts.; 5 cwts. of 
aluminium. Complete with crucible, platforms, 
ladder, etc. Arranged for exhausting through 
cover. Can be seen by appointment.—Appiy 
Stak ALuMinium Co., Ltp., Marston Road, 
Wolverhampton. 


NOR SALE.—Pneumatic Jarring Turnover 

and Pattern Draw Moulding Machines, 
No. 6 Ajax, No. 9 Ajax take 45 in. by 36 in. 
by 16 in. boxes. No. 12 Ajax, size of table 


76 in. by 60 in., 18 in. pattern draw. Three 
Hand Moulding Machines by Darling & Sellars. 
The above machines are for immediate disposal 
in order to save storage, and are in good con- 


dition. May be inspected Yorkshire, West 
tiding.—Write Box 280, Offices of THE 
Founpry Trape Journat, 49, Wellington 
Street, Strand, London, W.C.2. 


*Phone 98 Staines. 


IR Receiver, 18 ft. 6 in. by 4 ft. 6 in. 
Horizontal Compressor, 200 cub. ft. at 
100 lbs. 
8-in. Root’s Blower (as new), 5 lbs. pressure. 
Vertical Boiler, 8 ft. 6 in. by 3 ft. 6in., 
80 lbs. 
HARRY H. GARDAM & CO., LTD., 
STAINES. 


AND MIXERS AND AERATORS.—The 
‘* Breakir ’’ Centrifugal Machine is THF 
machine. Outputs 10 cwts. to 8 tons per hr.— 
W. Breatey & Co., Lrp., Station Works, 
Ecclesfield, Sheffield. 


NEw Dwarf Cupola, to melt 10 to 15 cwts. 
per hr. New Worm-geared Ladles, 5 tons, 
25 cwts., 15 cwts. and 10 cwts. capacity 
Ungeared Ladles, 15 cwts. and 10 cwta. 
capacity. Improved Cupola Spark Arresters.— 
T. Davies & Son, West Gorton, Manchester. 


Tilghman Sandblast Barrel Plants; barrel 
sizes—60 in. x 40 in.; 36 in. x 20 in.; 20 in. x 
30 in. 

Tilghman Sandblast Cabiuet Plants; 4 ft. 6 in. 
and 3 ft. 6 in. square (one for high pressure 
70 lbs. per sq. in.); also small Cabinet 30 in 
dia. 

All complete with Air Compressors, etc. 

Gas and Air Mixer by Sharpe & Preston, 
2-in. outlet. 

Six Osborne Pneumatic Jolt Press Moulding 
Machines, size 75J. 

Three Mumford Yoke Headpress Pneumatic 
Moulding Machines. 

Two Herbert Whizzer Sand Disintegrators. 

Two Brealey Type ditto. 

Heavy Double-ended Grinding Machines by 
Rowlands, Luke & Spencer, etc. 

Hand Moulding Machines by Adaptable 
Darling & Sellars, Pridmore, Samuelson, etc. 

500 Electric Motors, Dynamos, Rotary Con- 
verters, etc. 


S.C. BILSBY, A.M.1.c.£., A.M.LE.E. 


CROSSWELLS ROAD (Adjoining Railway 
Crossing), LANGLEY, Nr. Birmingham. 
*Phone.: Broadwell 1359. 


THO* W. WARD LTD. 
FOR ECONOMY — EFFICIENCY — 
GENERAL UTILITY. 

‘* FORWARD ” FOUNDRY SAND RIDDLE. 

Capacity approximately 5 tons of foundry 
sand per hr. Price with A.C. or D.C. Motor, 
standard voltage, £25 10s. 

Three LANCS. BOILERS; 30’ x 8’; 150 Ibs. 
W.p. 


Write for Albion"’ Oatalogue. 
Grams: ‘‘ Forward.’’ ‘Phone : 23001 (10 lines). 
ALBION WORKS, SHEFFIELD. 


MISCELLANEOUS 


GGENUINE Southport Wind Blown Sand, 
which makes best oil-sand cores. Prompt 
deliveries by road into works. 
JOHN LIVESEY, 
Sanp MERCHANT, 
SOUTHPORT. 


(CHAMOTTE.—Advertiser is interested in 
company producing this product, suitable 
for iron and steel foundries wishing to produce 
semi and also permanent moulds. Price per 
ton, cheap. Write for particulars:—Box 282, 
Offices of THe Founpry Trape Jovrnat, 49, 
Wellington Street, Strand, London, W.C.2. 


AND.—Hill and Sea Sand delivered by road 

or rail at your works. Write for prices.— 

THomas Batt & Sons, C.L.C. Goods Station, 
Southport. 


QTRAW ROPES for core and packing pur- 

poses. Sizes 4 in. to 1} in. dia. We quote 
by weight as well as by measure. Important— 
We are the only local makers of this article.— 
Otsen, Lrp., Hull. 


PATTERNS IN WOOD AND METAL for 

all branches of Engineering. Mouldin 
methods carefully considered.—FuRMsTON 
Lawtor, Letchworth. 


FUNEST FOUNDRY BLACKINGS AND 
FACINGS. All our own productions by 

the latest machinery. Pure Ceylon Plumbago 

(import direct). Quality at reasonable prices. 

Orders are repeated Send for free sample. 

JOHN & C. DURRANS, 
PENNINE WORKS, 
ITAZLEHEAD, NEAR SHEFFIELD. 
Telephone : Telegrams : 
128 Penistone. ** Facings, Penistone.’ 


"Phone: 287 SLOUGH 


Good Foundry Grinders, 
Price, £5 to £20. 


12’ square Sand Blast Room Plant 
complete and in good condition. 
Price, £180. 
Four Morgan Oil-fired Tilting 
Furnaces reconditioned — 450-lbs. 
capacity. Also 250-lbs. and 600-lbs. 
capacity in stock. CHEAP. 


Large stock of Moulding Machines, 
Compressors and A.C. Motors. 


PLEASE SEND US YOUR ENQUIRIES. 


Avex. HAMMOND, 
14, AUSTRALIA ROAD, SLOUGH 
BUY FROM ME AND SAVE MONEY! 


SELECT YOUR MACHINE 
FROM THE 
LARGEST 
STOCK OF HIGH-CLASS 
SECONDHAND 
MOULDING 


MACHINES 
IN THE WORLD 
Practical Advice Free 


Cc. W. COLEMAN, 
156, STRAND, LONDON, W.C.2. 
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